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3IOTROlTCTTON
The h y d r o l y s i s  c f  c a r b o x y l i c  e a t e r s , . a s  was p o i n t e d  o u t  b y  V a n t  
H o f f  a s  f a r  b a c k  a a  1899 (Lectur-- ,  F a r t  I I ,  . 1 8 9 9 ) ,  c a h  t e  c o n c i s e l y  
f o r m u l a t e d  i n  e i t h e r  o f  two w a y s s -
R . CO j” 0 ~ b P  +  HjOH 
 JL----------- >i
H, COOH t  R-^OH ( i )
and  R.COOrR' ’ -j- ho!H 
>„X------------------ h . coch  +  r  ohJU (11)
S h o u ld  t h e  h y d r o l y s i s  p r o c e e d  a c c o r d i n g  t o  ( i ) ,  w here  th e  a c y l - o x y l  
bond  o f  t h e  e s t e r  m o l e c u l e  i s  r u p t u r e d ,  t h e  l i b e r a t e d  a l c o h o l  would 
n e c e s s a r i l y  d e r i v e  i t s  oxygen  f ro m  t h e  e s t e r  i t s e l f ;  b u t  s h o u l d  i t  
p r o c e e d  a c c o r d i n g  to  ( l i ) , w here  th© s l k y l - c x y l  bond  i s  rvptui*e3,the  
a l c o h o l  -.•■o-Id d e r i v e  i t s  o x y g en  e x c l u s i v e l y  f ro m  t h e  aqueens medium.
I t  i s  n e c e s s a r y  to  d e t e r m i n e  w h ic h  c f  t h e  a l t e r n a t i v e s ,  ( i )  o r  ( 1 5 ) ,  
c o r r e c t l y  r e p r e s e n t s  t h e  r e a c t i o n .
T h i s  p r o b le m  was d i s c u s s e d  b y  F e r n s  and  L a p w o r th  i n  193 2 ( $ . 0 . 3 . ,  
1 9 1 2 ,  1 0 1 .  2 7 3 ) ,  I n  a  r e s e a r c h  on  t h e  p r e p a r a t i o n  and p r o p e r t i e s  o f '  
s u l p h o n i c  e s t e r s ,  t h e y  drew a t t e n t i o n  t o  t h e  f a c t  t h a t  si.ilp h o n i c ,
un  I i k e  c p r b o x y  1 i c  ,  e s t  - r  a be ha ve  i n  ms n y  o f  t  h e i r r e a c t  ic  n s a 3
a l k y l a t i n g  a g e n t s ;  a n d ,  t h e r e f o r e ,  c o n c l u d e d  t h a t  (1 )  whereas s u l  phonic 
e s t e r s  r e a c t  w i t h  f i s s i o n  o f  t h e  a l k y l - oxy l  b e n d ,  ( i i )  c a r b o x y l  I c
©3t r s  do so w ith  f i s s i o n  o f  t h e  y l - o x y l  b o n d .  I n  t h e  m a jo r ity
c f  c a s e s  h i t h e r t o  i n v e s t i g a t e d ,  t h e  ccncludL cn  ( i i )  h a s  been  f u l l y  
c o n f i r m e d  ps  t h e  f o l lo w in g ;  e x j y  r im e n ta l  r e s u l t s  sb o w i-
(1 )  S h o u ld  t h o  a l k y l - o x y l  bend  o f  an  o p t i c a l l y  a c t i v e  e s t e r ,
4- •
R.COOR ? ( t h e  a s y m r e t r i  o c a r b o n  a  t o n  t h e  one 1 ‘ ^ k i n r  R l o O )
1 , ' 1
b© . r a p t u r e d  d u r i n g  m y  s t a r e  o f  t h e  h y d r o l y s i s ,  t h e n  th e  Xih<- ^ a - td d  
c a r b o n lo m  k a t i o n ,  I?*, b e i n g  e f f e c t i v e l y  p l a n a r ,  w ou ld  r a c e m i s e  
itnmedia t e l y  on fo'eme t i o n  and g i v e  r i s e  to  an o p t i c a l l y  i n a c t i v e  
a l c o h o l ;  b u t  s h o u l d  t h i s  bond r e m a i n  un^ds tu rbo :1  t h ro v e h o v  t  th e  
r e a c t !  o n ,  t h e  a l  k v l  r e  t i c  e l  w o r l d  m a i n t a i n  I t s  jBcnf I f? ‘' r a  1 1 cn rm i  
g i v e  r i s e  t o  an  o p t i c a l l y  a c t i v e  a l c o h o l .  r>er im e n ta  1 e v i d e n c e
f o vt t h e  o p t i c a l  I n s t n f c l l i t y  o f  c r r h e n i u m  k a t i o n s  h a s  b e e n  c b t a I n e d  
by  Kenyon and C h i l l i o s  ( J . C . S . ,  193G, 1678)  nnd more r e c e n t l y  b y  
W a l l i s  and Adams ( J . A . C . S . ,  1933 ,  5 5 ,  3 8 3 8 ) .  I n  1912 Hclmbcrg  
a;o ■-•lied th e  rbo  ve ns(»ntiened oo d e r e  t I o n s  t o  t h e  h y d r o 1 v s  ^  s qc i  «» 
© c e t y l m a l i c  acid ,  b o t h  In  a l k a l i n e  end n c n - a l  k a l i n e  a e n e o u s  r e d i a  
( B e r . , "1912,  4 5 , 2 9 9 7 ) .  The r e s u l t s  o f  t h e  e x p e r i m e n t s  shoved t h e t  
t h e r e  was an a l m o s t  c o m p l e t e  r e t e n t i o n  o f  t h e  r o t a t o r y  pe-”c r  o f  
t h e  l i b e r a t e d  m a l i c  a c i d ,  f rom  w h ic h  i t  m i s t  b e  I n f e r r e d  t!»fc 1b e©e 
h y d r o l y s e  3 to  ok  p l a c e  w i t h  a c y l - o x y g o n  f i s s i o n *  A s i m i l a r  res? I t  was 
r e p o r t e d  b y  H u g h e s , I n g o l d  and I fe s tm m a n  ( J . O . 5 . ,  1 9 5 9 ,  840) 
who f o u x i  t h « t  t h e  d i r e c t  e s t e r ! f l e a t i c n  o f  j j - n - o c t y l  a l c o h o l  
w i t h  a c e t i c  a c i d  g i v e  an  c a t e r  i n  vhl c h  t h e  co?if 1 g u r  e t i e n  c f  t h e  
/ 5 - n - d c t y l  r a d i c a l  h ad  b e e n  f u l l y  pr? s e r v e d ;  e s t o n i f i c a t i o n -  in  t h e  
p r e s e n c e  o f  a u l p h n r ! c a c i d  l e d  t o  o n l y  a s m a l l  am ount  o f  r & c e r i s a t i  cn
(2 )  M a in ly  on t h e  b a s i s  o f  JkMa t h e  i n v e s t i g a t i o n s  c f  B u r to n  end 
I n g o l d  ( J . C . S . ,  19 2 8 ,  9 0 4 ,  1 6 5 0 ) ,  i t  i s  new a c c e p t e d  thR fc 
r e v e r s i b l e  i s o m e r i c  c i r n g e  i n  sys te .ns  c f  t h e  ty p o s  .
RCHX. CH s CH B  CH S CH. CHXT^
i n v o l v e s  an. I n t - ' m e d i a  fee s t a g e  c o n s i s t i n g  I n  t h e  i o n i s a t i o n  o f  t h e  
m o l e c u l e  fo l lo w e d ,  b y  t h e  mesomer I s a t l  on o f  t h e  i c n i  a r t l e -r.v--e-f—t h e
l i b e r a t e d - k a t i o n  a s  in s
HCHX* CH s CH R ^  X + II CH. CH, CH R ^  RCH; CH. CIIXR
1 1 1
I t  f o l l o w s  t h a t  i f  t h e  a l k y l  gisoup o f  a  e a r b o x y l i e  e s t e r . ( X -  
a c y l o x y )  i s  s u c h  t h a t  d u r i n g  h y d r o l y s i s  I t  g i v e s  a  mes o m e r ie  
■ p o s i t iv e  i o n ,  t h e n  a l k y l - o x y g e n  f i s s i o n  w i l l  he  r e v e a l e d  b y  t h e  
l i b e r a t i o n  o f  a  m i x t u r e  o f  I s o m e r i c  a l c o h o l s s
R  £ H .  d U ’.C H  R f r— <3*
H~ — > R d i t . c j - I . c n  R,
G O C R
R C R .c n  : c n  R.
RCR ; c i c  • C lt R , 
O H
Now f r e v o s t  h a d  a l r e a d y  shown t h a t  c r o t y l  a c e t a t e  and o C -m e th y l  -  
a l l y l  a c e t a t e ,  on h y d r o l y s i s  w i t  i n  b o t h  a d d  e r  a l k a l i  m e d ia ,  
y i e l d e d  e x c l u s i v e l y  t h e i r  own a l c o h o l s  (Ann, Ohira. 1 9 2 8 ,  1 0 ,  147) 
These  h y d r o l y s e s  c o u l d  n o t ,  t h e r e f o r e ,  h a v e  i n v o l v e d  a t  any s t a g e  
t h e  l i b e r a t i o n  o f  t h e  .mesomerie Io n s  CH~. CU~, * CHoO 4/
and a g a i n ,  i t  m u s t  be  c o n c l u d e d  t h a t  t h e  h y d r o l y s e s  t o o k  p l a c e  w i t h
th e  r u p t u r e  o f  t h e  a e y l - o x y  grease b o n d .  A s i m i l a r  r e s u l t  was r e p o r t e d
hy I n g o l d  and I n g&S>d w i t h  0 .5N  a l k a l i  ( J . C, S • ,  193'*, 756) I n  t h e  
h y d r o l y s i s  o f  - m e t h y l - a l l y l a c e t u t e .
(3)  T h i s ,  t h e  m os t  r e c e n t  m e th o d ,  t a k e s  a d v a n t a g e  o f  t h e  f a c t  t h a t ,  
i f  a n e o p e i t t y l  r a d i c a l  be s e t  f r e e  d u r i n g  a r e a c t i o n ,  i t
fIn v a r i  a b ly  r e a r r a n g e  sjbo terjb -stnyl,  w i th  th e  s im ultan e c u s  frv-r.-etfon o3 
u s a tu r a t e d  d e r i v a t i v e s  ( Whl tmore and. b o th r o c k ,  J .A #C #°'., ! 9 3 £ ,  5 4 ,  
3431;  W hitmore, - i t f c l e  and KOpkins, J . A . C . S . ,  dM 3p:-6$9pctit£} 3 939 ,
6 1 .  1 S 8 S ) .  I n  1 9 4 0 ,  C n a y le  end H o r t e n  ( J . A . C . S . ,  1 9 4 0 ,  62, '  1170)
«.«*>.»* ^  *  «wwn>t 9
e e t /s r i f l e d ,  by t h e  s t a n d  a ini m e t h o d s ,  n e o p e n t y l  n i c e  h o i  •* i  th  a s e r i e s  
o f  a e i d s | o f  w i d e l y  v a r y !  n r  s t r e n g t h *  * n a m e ly  a c e t i c ,  o h lo ra c e t f l  c ,  
d i c h l o r & c  e t  i c ,  e n d  t r i  c h l 6 r s  c e t i c  a d  ds# Tho r e s u l t i n g  e s t e r s  wore 
u n a c c o m p a n i e d  b y  t h e  u n s a t u r a t e d  c owpounds  w h i c h  s r e  u s u a l l y  fo rm ed  
d u n i ng t h e  r e - a r r a n g e m e n t  o f  t h e  n e o p e n t y l  r a d i c a l ,  end  when 
h y dro  1 ys ed  w I t h  a q u e o u s  el ka3. i  ,  the  y y i  e 1 d ed  n eo pe n t  y l  a 1 c oh c l  
e x c l u s i v e l y #  The r e s u l t s  c l e a r l y  5 n i l  c o t e  t h a t  a t  no sfcy'e o f  t h e  
e s t o r i f i c a t i o n  and. h y d r o l y t i c  p r o c e s s e s  was t h e  n e o p e n t y l  i o n  
k i n e t l c a l l y  f r e e ,  and the  t  i t  was  t h e  a c y l - o x y  bond  t h a t  was n i p t n r e d *
{4) I t  v?e s by  t h e  mothod o f  Pol  a n y l  and 3? a bo ( Trah  s # ?’a r a d * y  
S o c • ,  1 9 3 4 ,  3 0 ,  508) t h a t  h y d r o l y s i s  w i t h  a c y l - o x y g e n  f i s s i o n  f i  e h  
r e c e i v e d  I t s  m os t  d i r e c t  d e m o n s t r a t i o n #  . The m ethod  i n v o l v e s  no 
a s s u m p t i o n s , ,  end em ploys  a s  t h e  h y d r o l y t i c  a g e n t  v e t e r  c e n t r l n i n g  a n  
evih—n e e d  pro  non t i  on  o f  t ^ c  ho a v i o r  o x y re n  I s c  t o n e s  # Pr i r^a r y  amyl — 
a c e t a t e  weg h v t t ro ly se c i  1 n a llca  1 i r o  s e l v t I o n ,  t h e  v*otcri* u s e d  bovine? & 
d e n s i t y  1 • 00033 a s  c c m n a red  w i t h  o r d i n a r y  ' r t e r  a t  t h e  s e r e  t e r p ^ r h i r e  
The l i b e r a t e d  a l c o h o l  was d e h y d r a t e d , end th e  w a t e r  t h u s  c b t r l  r e d  w rs 
f e u - d ,  a f t -  ^ p u r l  f l o a t s  o n ,  t o  have  a norm a l  d e n s i t y #  Bp a t h o  cxyfrei
o f  t h e  h y  - r o l y s i p y  n ed iu m  e n t e r e d  in  to t h e  l i b e r a t e d  a l c o h o l , t h e  
d e n s i t y  c f  t h e  w a t e r  w ou ld  h a v e  b e e n  h i g h e r  t h e n  n o r m a l .  I t  i s  
e v i d e n t  the t  i n  t  h i s  ' i n s t a n c e  t o o  tho e s t e r  m o le o u le  r e s  m r t ”-red a t  
t h e  a c y l - o x y  l e n d *  A: s i m i l a r  c o n c l u s i o n  was  r e a c h e d  i n  ‘"he a c i d
h y d ro  I.-/si s o f  m  t h  y l  h y d r o g e n  s u c c i n a t e  ( D n t t a ,  bey  and 1^? o l d ,
' 1939, 338) • I n  t h e  e s t e r  i f i  c a t !  on  o f  b e n z o i c  a c i d  w i t h  m e th y l  
a l c o h o l  c o n t a i n ! n o  an  e n h a n c e d  p r o p o r t i o n  o f  t h e  h e a v i e r  oxygen 
i s o t c ‘. , e i t  was f o u n d  t h a t  t h e  l i b e r a t e !  w a t e r  d i d  n e t  c o n t a i n  an 
u n u s u a l  p r o p o r t i o n  o f  heavy  oxygen  ( R o b e r t s  & Ifi ?>rey, J # a . G . p . ,  1 9 3 3 ,
. 60 , 2391).
A l t h o u g h ,  a s ' t h e  f o r e  g o i n g  ■ exppr im en  t e l  r e s u l t s  h av e  show 9., the  
h y d r o l y s i s  c f  c a r b o x y l  i c  e s t e r s  u s u a l l y  t a k e s  p l a c e  w i t h  a c y l - o x y g e n  
f i s s i o n ,  t h e r e  b ias ,  d r i n g  r e c e n t  y e a r s ,  become a v a i l a b l e  some 
e v i d e n c e '  I n  s u p p o r t  o f  t h e  a l t e r n a t i v e  tneehpulsm.  .Alkyl * oxygen 
f i s s i o n  i n  e a r b o x y l i e  e s t e r s  was f i r s t  o b s e r v e d  d u r i n g  t h e  b y i  r o l y s ! s  
i n  v e r y  -weak a l k a l i n e  s o l u t i o n s ,  o f  some o p t i c a l l y  act. ivecOr-«U-  
s u b s t i t u t e d  a l l y l  h y d r o g e n  p h t h e l a t e s ,  when I t  was f o v n d  t h a t  th e  
l i b e r a t e d  a l c h h o l s  h a d  b e e n  cc na i  d o r  a b l y  r s c e m l s e d #  For  ex am p le ,
ocy
i t  wo s r e p o r t e d  t h a t  t h e  h y d r o ! y s i  a c f  fc-)Ad i m e t h y l a l l y l  h y d r o g e n  
p h t h a l a t e  I n  aqueous sod ium  a c e t a t e  ( H i l l s ,  Kenyon an d  P h i l l i p s ,
J * C . S . , 1 9 3 8 ,  578)  and o f  ( + ) Y - p h e n y l - o C - m e t h y l a l l y l  h y d r o g e n  
p h t h a l a t e  i n  a q u e o u s  sod ium  c a r  bona t e  (Kenyon ,  p a r t r i d g e  end h l t H i p s ,  
J .C*&#,  1 9 3 6 ,  85)  g av e  I n  e a c h  c a s e  a r a e e m l c  a l c o h o l  • H y d r o l y s i s  
i n  5H a q u e o u s  a l k a l i , h o w e v e r ,  g a v e  t h e  o p t i c a l !  y p u re  a l c o h o l  s#
These  r e s u l t s  s u r f e s t  t h a t ,  ik h e r^ a s  a c y l - o x y g e n  f i s s i o n  o f  t h e  e s t e r s  
i n  q u e s t i o n  I s  o p e r a t i v e  when t h e  h y d r o l y s i s  i s  conducted  In  
c o n c e n t r a t e d  aq u e o u s  a l k a l i ,  *’l k y I - o x y g e n  f i s s i o n  comes I n c r e a s i n g * 5y 
i n t o  p l a y  a s  t h e  h y d r o x i d e  len  co n cen t  r a t i  on o f  the s o l u t i o n  I s  r e d ­
u c e d ,  a s  I n  s o l u t i o n s  o f  sodiufci c a r b o n a t e  and sod ium  e c e t r t e .
H y d r o l y s i s  w i t h  a l k y l - o x y g e n  f i s s i o n  c f  t h e  e s t e r s  c f  s n b s t i t u  t e  
a l l y l  a l c o h o l s , I n v o l v i n g  a s | i t  d e e s  t h e  f o r m a t i o n  c f  a r,e s o m e r ie  katlon 
s h o u l d  l ea : !  t o  I s c m e r i s a t i o n .  But '  i n  s y m m e t r i c a ! l y  s u b s t i t u t e d
a.
03 fc©i*3, such & s Y- diroot h y laT I ly i  h y d ro g en  <>hti ©lr t e ,  t h i s  e f f e c t
e s n n c t  be o b s e r v e d  &n a c c a u n t  o f  t h e  syrrmetr ir r-1  n a t u r e  o f  t h e  r 1 l y i  
r e s i d u e .  I n  t h e  hyd v*olysl. a c f  o p t  i c a l l y  a c t i v e  ^ - p h e n y l - X  “ 
c i e t h y i a l  l y l  h y d  ro v a n  ;>hth«l*fce# w i th  a  s i  I f  h fc e x c e s s  o f  f - I k r O l ,  i t  
W--.3 f o o n l  t h & t f h e  l i b e r a t e d  * I c o h o l  w*g a " r i x t i j r e  f rom  w h i c h t h l r h l y  
r e e e m l s e d  y - p h e n y l -  «S*ni ' th^r  11 y l  *• I  echo  1 was r i ’a i n e d .  (Kenyon ,  ;
P a r t r i  <3tge . and :h i l - * p s ,  J . C . f . ,  1 9 3 7 ,  207}» G l - a m y  t h e  a l l y l - o x y  
bond  c f  t h e  • e s t e r  i s  r u p t a r e d  d u r i n g  t h e  r e s e l l  on ;
C; H 5 . C H ! C H . C H . C H 3
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On h y d r o l y s i s  with, a l c o h o l i c . a l k a l i ,  t h e  e s t e r  i n  q u e s t i o n  v>*f?<*■cd i t s
■
own a l c o h o l  e x c l u s i v e l y .
One o f  t h e  moat c c n v ln d .  n s  demons t r  a t i  c n s o f  hy'*ro3 y s i s  w i t h  
a l k y l  ••oxygen f i s s i o n  •»*?ao r e c e n t l y  r e p o r t e d  I n  the c a s e  o f  p - r - e th o x y -  I
b e u ah y d ry 1' h y d r  ogm p h t h a l a t e  (B& lfo, d o u g h ty ,  Kenyon and ^ e p l o t i ,  j
?
J . C . S . ,  1 3 4 2 ,  6 0 5 ) .  |
50J>IUM
I t  w«3 shewn t e a t  e v e n  when 10 N aqunou& h y d r o x l d e  was u s e d  f o • • 
theX h y d r o l y s i s  o f  t h i s  a s t e r -  e x t e n s i v e  x*&vmn s a t i c n  ece-  r r e d .  t h e  
a l c o h o l  c f  h i g h e s t  r o t a t o r y  power  was o h ' e l n e i  when t i e  hyl.ro 1 ys i s  ward 
c a r r i e d  o u t  I n  a l c o h o l i c  p o t a s h  c e n t a l n k r -  a b o u t  2% o f  water*.
Kyi r o l y  s i  s wl th  a l k y l - o x y y e n  f i s s i o n  r e c e i v e d  s t r o n g  c c n f l r r a t i  on 
f r c i a  t h e  o t h e r  r e a c t i o n s  c f  t h e  e s t e r  rnd o f  t h e  a l c o h o l ,  ‘h e  r e n t  
s t r i k i n g  be! Tigs-
o< • ;
\
( I )  t h e  e a t e  and  oomple tefhe.ss o f .  fcrrrrfci* n c f  n-mrthcxytoo rtEhydryS 
c h l o r i d e  by t h e  a c t i o n  c f  odd c o n c e n t r a t e d  h y d ro  c h i  r d e  a c i d  o r  the '  
a l c o h o l ,  i t s  e s t e r s  orb  e t h e r s .
( I I )  t h e  f  o m m  t i  on  o f  n~me, th e z y iv  n z h y d r y l - o -  t o l  y l  s -d  phono "h-ar oc “in .
-
■r>-toluene 8H.1 c h i n a  t e  •nag odded f c  on a q u e o u s  s o l  •. t i c n  c f  t h e  sodium £ | 
s a l t  o f  £ -m e fchcxybenzhydry l  h y d ro g e n  y h t d r P e t e .  j
( i l l )  t h e  S”” of:, r a t  i o n  o f  t h e  n&:> t r? - l  e s t e r ,  1 i ~ o - r e  th e  zyb-cn Khydr  yl  1 
p h t h ^ l c  t e ,  f rom e s o l u t i o n  o f  t h e  a c i d  a h t h o l l c  e s t e r  In  a n
e q v d m o le cv . la ?* p r o p o r t i o n  o f  d i l u t e  sod ium h y d r o x i d e .  :
j
I h e  o p t i c a l l y  a c t i v e  c l c f o h o l ,  on t r i t u r a t i o n  w i t h  cr I d  I
c o n c e n t r e  t e d  h y d r o c h i  o r i c  a c i d  c r o n  t r e a t m e n t  w l  t h  t h i c m y l  c h l o r i  d e  j 
and p y r i d i n e ,  g a v e  toy e i t h e r  p roe 'edu re  t h e  d l - c h l o r i d e ;  and cn. i
h e c t i n r  w i t h  w a t e r  b - c rm e  reeerr& sed  w i t h o u t  u n d erg o in g  eherdC'-X |..., . |
d e cc m n o e 1 t i o n .  !
The o p t i c a l l y  a c t i v e  h y d r o g e n  ‘ p h t h e l  <*te, on t r i t u r a t i o n  w i t h  cc 3*
c o n c e n t r a t e d  hydro  c h l o r i c  ee l d ,  pave  th e  d l - c h l o r i  d a ;  on y*»*»v’?ng •.■•• 5 th 
 ^ * !
m e t h y l  a l c o h o l ,  i t .  g r v e  d l - p y  r t e t  hcxyteenzhy-iry l  m e t h y l  o t h e r ;  and 
on d l  a s o l v i n g  i n  an e q u i m o l e c u l  a r  p r o p o r t i o n  o f  d i l u t e  sod ium  |
h y d r o x i d e ,  i t  r e a c t e d  w i t h  a n  a  r r c i n  s o l u t i o n  o f  s o d 5.urn o - t r f , w nc ' 
su lphl .n* t e  t o  g i v e  d l - r > ~ f c o ly l -p - m e th o x y b e n a h y d r y l  s n I c h o r e .  0 he 
racem:1 s a t i  cn  i n v o l v e d  i n  a l l  i h s s °  r e a c t i o n  ? i. « -• ahce t r ^ t
a l k y l - o x y g e n  f I s s i o n  had o c c u r r e d .
I t  n o s  fi;. o t h e r  r e p o r t e d  t h a t  h e n  t h e  o p t i c  a l l y  r c t ' v e  
h y  i r e  gen  ...hthr I s t e  v/as d i s s o l v e d  i n  0 .15H -  sodium h..’ dr  ox l i e  {I do"? •) 
t li  e r e  s e p a r a t e d  f ro m  t h e  s o l u t i o n  an o i l  w h ich  was  s e n  e r r  t o d  i n t o
-^-malkoxyl>av\.a.U.ydLvof cj- tow dUxtoujho Ira. t*oyv ClkI  <jLOxt<vx>fiohal'ovy clc-
A opmetlioscyberishydry 1 phth*»l«< t e .  H y d r o l y s i s  o f  t h i s  n e u t r - l  e c t ^ r  
w i t h  p i c h h o l i c  sodium h y d r o x i d e  f o v e  d e x t r o t o t o r y  n - j j i e t h e x y b e n v *ro 1
10.
vdfch ep p r c x l m  t e l y  h ^ l f  t h e  r o t a t o r y  yo a-r o f  t h e  o p t i c a l ?  y yore  
a l c o h o l ,  From t h e s e  r e s u l t s ,  i t  a p p e a r s  fch«t one  o f  t h e  p - m e tb o x y -  
b e n z h y - i ry l  r«  l i e  a l l  s  lia a b e e n  t h r o u g h  a eha s e  c f  i o n i c - . f i  s s l  cn 
■hiring t h e  f o r r n r t i o n  o r  t h e  n e u t r a l  e s t e r ;
/ N / C O O R C + ) . C O O R ^ )  / w C O O N a
*  » I =- ( I -t  I I
^  C O O K a  C O O R  dj. ^ ^ x COOtVa.
On t h e  b a s i s  o f  th e  a v a i l a b l e  e x p e r i m e n t a l  d a t e ,  i t  i s  no r e v i d e n t  H 
t h e y  h y d r o l y s i s  o f  c a r  boxy l i e  e s t e r s  i s  no s t o . l e  r e c c t l  cn ;  f o r  i n  
s e v e r a l  i n s t a n c e s  t e o  ' .^i s t i n c t  an d  c o n c u r r e n t  mockm* sms can  be 
o b s e r v e d ,  each  pro do r-il nr  t ing, u n d e r  c e r t a i n  e x p e r i m e n t a l  eo rr1 ‘ M r n s  • 
Th e se  t  :o meohand srns be.ve b e e n  d i s c u s s e d  i n  a r e c e n t  no t h o r i t e  t !  ve
m i
r e v i e w  o f  t h e  s u b j e c t  by  D»y and I n g o l d  ( T r ^ n s .  P ap sd e y  f o e * ,  1 7 ,
fjhisitd: A
506)  • Thro ughfe o u t  tib£#A d l  semis s i  on  t h e  t ' - r rns  H l n i m o l e e u l a r "  and 
?<B l ^ o l 6 c n l a r ft r e f e r  e x c l u s i v e l y  t o  t h e  m echanism  o f  t h e  c o n t r o l l i n g  
s t e g e  o f  t h e  r e a c t i o n  c o n c e r n e d  and ro t  t o  t h e  o v e r a l l  k i . n e t i c s •
The m echan ism  o f  b im o le  c u l s v  b a s i c  h y d r o l y s i s  was f i r s t  
d i s c u s s e d  in,  d e t a i l  by  Lowry ( 5 * 0 .  CV ,  1 9 2 5 ,  1 2 7 ,  1 3 8 0 ) ,  mho
f o r m u l a t e d  t h e  r e a c t i o n  t h u s  8-
oo
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The posiv.pl?' ted r^eohanl air. i s  I n  h?<rrony w i t h  th** view t h a t  I n i t d r l
3C\J t, ->
a t  nek I s  by  h y d r o l ^ s i -G i o n  on t h e  u n s ^ t n  r a t e d  c a r t o n  a tor: o f  t h e  
e s t e r  noleeujLe j  von feohmwri  (Ber* 1898 ,  f d ,  o03) n c t " e l l y  
i s o l a t e d  a b i n a r y  ab" i t  i o n -p ro d u c t*  o f  e t h y l  bervaonte  and sodium 
•,T-e t> igx ide ,  wh I e h he f c  crn -1a t e d  fchu3 ? -
O N o ,
I
X ^ g   C   O C H ,I
C ^ H s
The b i n a r y  a Je i t  i o n -  pro  d u c t  i s  a s s  w e d  t o  xv a c t  d t h  & r,ol ecu? e of
r a t e r  to  form a 1:8 .p o l a r  i o n ,  w h i c h  lo o n  b r e a k s  do.-m In  the r.*«mor
i n d i c a t e d  i n  s t o £ o  ( l i d ) *  * h i a i n v o l v e s  t h e  r u p t u r e  c f  t h e  r  c! d i e
b o w  o f  tiif? b i p o l a r  i o n ,  t h e  c o v e l e n e y  b e i n g  c o r n s d o j  I n t o  cn
e l  e c t r o v e  1 e n c y  v/l -th t h e  sirmilfc--neou.3 n o u t r a  11  c a t i c n  o f  t h e  c h a r g e s
cn  t h e  two r e s i d u e s *  t h e  f i n a l  s t a g e  ec.nsi sfcs I n  t h e  ro u t ra '*  I a c t i o n
c f  t h e  a l k a l i  %• j t h  t h e  ac  hi f o rm e d  i n  t h e  gr*: c e  l i n y  s t ^ p o  c f  f h e
h y d r o l y s i  s* I n  p . r i n e i o l e  r e v e r s i b l e ,  fee. r e a c t i o n  I s  c r a w l e d  t o
ecsrnole t l c n  i n  t h e  f o  ward d i r e c t i o n  o n  r e c o u n t  c f  t h e  s t a b i l i t y  of-
t h e  c a r b o x y l  a t e  ion*  The r e a c t i o n ,  i s  v i  a u o l i s e d  cc  the  s l e w
%
a ■•■! 1 1 io n  o f  hydroxyl i o n  t:o t h e  u n s a t u r a t e d  c a r b o n  a tcm c f  the  e s t e r ,  
f o l l o w e d  by  t h e  r--wid a d d i t i o n  c f  & p r o t o n  t o  t h e  M o s r y  a - f ' ' I f  l o n ­
e r  o cue  t ,  ?ml f i n a l l y  t h e  i n s t n i b ' n e e g  r u p t u r e  o f  t h e  b i p o l a r  Ion-
i /  _
in.tr.  t h e  r e  Ii .  and «• 1 c c h o l • I t  r i l l  b-jnc f l o e d  t h a t  r •1 no 3 t a p e  c f  t
h y l r o  y s i s  I n  t h e  0  -  Id b e n d  o f  th e  e s t e r  d i s t u r b e d ,  s o  t h a t  I f  Hj 
i s  e r y n r r  t r i o  a t  t h e  p o i n t  c f  a t t a c h m e n t  I t s  c o r i f i f  r n t i c n  r e g a i n s  i  
unchanged*  c-ne c f  t h e  dl s t i n p u . l s M .n g  f e a t u r e s  c f  t h i s  me chon} cm i s
T * !
f l i n t  t i l  t h e  r XkrXi en.l t h e  u s  t e r  a r e  r e  ., ec) a s  tr-v ip?--- ra rfc h
t h e  peactS.cn® The hy  I r e x y  1 I o n  refcs. ?■ 3  a c*^  te** y e t , f e n  e t o ;  e ( l 
. i t  fu ne t  l e n s  w e  ■” '■-a g e n t ,  w h i l e  i n  H-op.e ( i i )  0 3  a w o h  c t  c f  the  
r e a c t !  on®
Ac*r;i ■? n ^  t> 1 y  no t h i s  v lew ' ' - f f o p i s  m  ax wl an r f t  c n  c f  t fw  o b s e r v e d  
f a c t s ,  i f  I s  neverfchf*leas  open t o  some c r i t i c i s m -  ■ f o r ,  v h rc ' -R s  i n  
a c i d  h v i  no l y s i s  o no?, ecu l e  o f  w a f e r  rsi.e t  he  p*y} r e  s e n t e  ft In  t h e  
opnafc lon ,  h « -<*i c  h y d r o l y s i s  <wn "foo fcTW'Ule.fed e s  *■he r e a c t i o n  t h e  
os  t a r  *rvi « 8 kw l l  o n l y  • There  I s ,  i n  a w i i i u n ,  n r  exo ' r l ^ - n b a l  • 
e v i d e n c e  av ^ I  l a  h i e  t o  sivw the. t  t h e  a l k a l  i  f loes i n  f e e t  p l o y  t h e  
p e r t  o f1 a c c . f s l .y s f  nether* t h a n  o f  e w e re n ' t®  .Accori '*ro? v !*"•” y  &
I n  go I d  e n  t o  fo  rrnual t e  t h e  si e c h i n i  sm i n  the  f o l l o w i n g  s i r w l c y
o  °
l| ~  s lo w  *
l ^ - C - O R ,  ■+ O K  R -----  c ----- O H  *- - ' (1)
- fa s t
wb y  s •
5  ° R f
i -^OLst -
R  C —  OH ^=5: R.  C O O K  +  O R , - - •(£)
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OR,
C R . C O O K  -t O R ,  R . C O O  + R,OH)'"Qi')
T h i s  ssechrvIam l a i n  ag reec i r jen f  w i t h  a l l  t h e  o b s e r v e d  e x p ^ r i r w p t *1 
f e e t  a,  h  . t  l e a v e s  o u t  t h e  h y p o t h e t i c a l  r o l e  ?>l.»y*d b y  w p t e r  in  th e  
Xu wry mechanism®
I t  I s  In  t- r e s t i r g  t d  n o t e  t h a t  b l m o l e c u l  c r  b&sl  c h y d n o ^ y s * ?  
w i t h  ac  yl-©3cygen f  i  s s i  on  ©eh els-”- be i t  g s r d e d  * 3 c ® J *y>7. © , 
subs  t i f u  t l o n  r e e c  f i e r i 2 .
( r . C o o K  -t R , o
13,
R. C O O K  d R , O  ( b
-> R , O H  d- R . C o 5 ) « " 0 ' i )
The r e a c t i o n  I s  v i  s 'up . l i sed  a s  t h e  a d d i t i o n  o f  h y dro  y l  i o n  t o  tine e s t e r
m o le c u l e ,  * ' ! tb  t h e  s im u l t a n e o u s  remove! o f  th e  o l i r y l - . o x y 0 nl .cn .
The a t t a c k i n g  r e a g e n t  $ p ur oa che s th e  os t o r  m o le c u le  a l o n g  the l i r . e  o f
I t s  a x i s  On t h e  r-rrvote s i d e ,  end  s i r r u l t o n e o u s l y  t h e  o l k y l - o x y  anion
r e c e d e s .  As t h e  0 -  Xu bond o f  t h e  e s t e r  i s  no t  d is t - i rbod*  t h ex *
a l k y l  r a d i c a l  r e t a i n s  I t s  e o n f i r g u r a t i c n .  r . - l f f e r e n t  os  t h i s  
ctvnc o p t i o n  a p p e a r  a ,  on  a : s u p e r f i c i a l  v i o  f ro m  t h e  p r e c e d i n g  m e ,
t h e r e  i s  I n  r e a l i t y  no n r t  ■•' n i  a X 11 f f r o n e o  be tv r© n them| f c r  ,  a s  Hf;y
and Ingo lc i  p o i n t  o u t ,  t h e  I d e n t i t y  becomes a p p a r e n t  v h e n  th e  e x p r e s s i o n  
( I )  am! (11 )  f o r  t h e  rvs t  m n d e n a e d  i  n t  o r  me d 1 a t  e s t a t e s  e r e  exam ined  s
o  o
~'A. 'I - ’A .  I
HO —  C —  O R ,  H O —  C ■—  O R ,
r  r
(i)
n T hese s t r u c t u r e s  d i f f e r  o n ly  in  e l e c t r o n  d i s t r i b u t i o n  an 1 arc  to be 
hr-’'<3■ s,s I un^-r f  ■’ o t  roe  r e s e n t r  t i m e  o f  a mesotner lc  s y s t e m  h a v i n g  
an i n t  m e  di a to  e l e c t r o n !  c a rrrrp  ereri t .  ^
The o I t  or n a t i v e  me c h a n  i sm , namely  hyl  r o l y s  I s  v i  th s i  kyl~oxyym 
f i s s i o n ,  n e c e s s a r i l y  I n v o l v e s  a s  a p r e l im  n a r y  s t e p  t h e  l ibe r* - f  icn o f
the  p l a n a r  c a r b o n !  urn k e t l o n ,  I'L+, whi ch  t h e n  r e a c t s  w* th  a r o le  c u t e
<•> p^ ; %
o f  r ^ t e r  o r  d. th a h y d r o x y l  i o n  to  p rc d u c © th e  a l c o h c l s - ^ k ”
R . C O O  R, R + +  R . c o 5
1
r |  + H O R, O K
x Slour
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(  R , O H x +  R.  CO O ----- > R , O H  4  R . C O o H  ) •• • G'ii)
~ ~ flour + -
R . C O O R ,  R,  -+ R . C O O  ■■■■0)
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+ ~ 4asl*
R, A OH R,  OH . . .  GO
(The  v a • !  ©us f a c t o r s  t h e t  C o n t r o l  th e  r e c h rn l s m .  o f  h /d r© ly ® 4 s  e r e
c o n s i d e r e d  i n d e t a i l  a t  a l a t ^ r  s t a g e  c f  t h i s  d i s c u s s i o n )  • As bond
f i s s i o n  u s u a l l y  <o n fc ro la  t h e  r a t e  o f  a r e a c t i o n ,  t h e  c o n t r o l ’5 i n #
s t a g e  i n  t h e  Above te© m ech an ism s  I s  p r o b a b l y  ’f e n i i r o l o c u l a r .  F i s s i o n
o c c u r s  a t  t h e  *• l k y l« o .x y  b o n d ,  so  th v  t i f  H i s  csygfflsetric a t  t h e
^ +p o i n t  o f  ‘> t t e e h i n e n t ,  t h e  l i b e r a t e d  carV onlum  k a t l o n ,  K ,  wild be 
e f f e c t i v e l y  p l a n a r  end r a c e m i s e d  i n  c o n s e q u e n c e ,  I f  |3Y~ un  s a t u r a t e d  
i t  w i l l  be me se in e r !  s e&* I n  t h i s  l a t t e r  t y p e  o f  compound a '-dl fcl e n a l  
s u p p o r t  f o r  t h e  u n l m o l e c u l a r  m echan ism  i s  f o u n d  In  t h e  i m m s t i p y t !  cn  
o f  B u r to n  and I n m c ld  ( l o c .  e i t * ) i n  whic h  t h e  t m d e n c v  o f  t h e  <d,kyl—W* w i. m 11» »■ «ir» ii  ^ 1
g r o y p  t o  p a s s  i n t o  c a t i o n i c  fonms h a s  been d c r o n s  t r a t e d «
Xhe i n v a s t l g a t i  o n s  d i s c u s s e d  i n  t h i s  t h e s i s  a r e  i n  c o n t i n u e t l  cn  
o f  t h o s e  on jo-mefcboigfben^hyfrol  and I t s  d e r i v a t i v e s *  I n  the
r e a c t i o n s  c f  t h e  f o l l o v / i n g  s e c o n d a r y  ©1 coho I s  and  theia*  d e r i v a t i v e s ,
1 x  i x  x y & w  p  t  x y  m m
1* ^ • l ^ p h t h y l a n i s y l  o a r b l n o l
2 • £ -  Me t  hy 1 p f -me th e  sy b e n zh y d re  1
3* j>» I s o p r o p y l  p 1 -me thcxyfcon zhydro  1
4* •  ti r, p h  t h y l - o y  mo t  ho x y p h e n y l  c a r t i n o l *
t h e  p ^ r c t l x n s  w i t h  w h i c h  t h e  o l k y l  g r o u p  s e p a r a t e s  a s  a  k a t i o n  h a s
1 K
I n  a l l  i n s t a t e s  b ^ e n  d e m o n s t r a t e d .  o C -N sph thy le .n t  y l  c s r b l n o l  h a s  
s t n d i e i  I n  g r e e t e d  d e t a i l  t h a n  t h e  o t h e r  t h r e e  a l c o h o l s  p r 1 I t s  
r e s o l u t i o n  i n t o  o n t l c ’a l l y  a c t l v e  fo m rs  b y  tv?o m e th o d s  h a s  been  
d-" s c r i b e d .
1 6 .
A l k y l - Oxyfren^ Ft_ss5.on In  } ■eriva t i y e s  o f  f i f tph thy lgn i s y  I Corbi
e £ * N £ p h th y lan l  s y l e a r b  i n o l , p r e p a r e d  f r o  in a Orj. g u a r d  r e a r e n t ,  i s  
a c o l o u r l e s s  c r y s t a l l i n e  s o l i d ,  s o l u b l e  I n  a v a r i e ty  o f  o r g a n i c  
s o l v e n t s ;  end  I t s  r e s o l u t i o n  i n t o  o p t i c a l l y  a c t i v e  com ponen ts  # 
by  two m e th o d s  i n v o l v i n g  t h e  f r a c t i o n a l  c r y  s t a l l !  s a t  i o n  o f  a l k a l  o l d s l  
s a l t s  o f  i t s  h y d ro g e n  p h t h a l a t e  a n t  h y d r o g e n  s u c c i n i c  e s t e r s ,  now 
d e s c r i b e d .  From t h e  p r e p a r a t i v e  o o i n t  o f  v i e w ,  r o s o l u t i o n  v i a  t h e  
f r a c t i o n a l  ;&i»tifcl.xsds± c r y s t a l l i s a t i o n  o f  t h e  a l ’k n l o i d a j  s&I t s  o f  t h e  
h y d r o g e n  s u c c in ic ,  e s t e r  I s  t o  be p r e f e r r e d ,  t h e  y i e l d s  o f  o p t i c a l l y  
a c t i v e  es te r*  b r i n g  a b o u t  65,,?. R o t a t o r y  -powers a r e  r e c o r d e d  i n
T a b le  I I*
\
O p t i c a l l y  a c t i v e  yC~naphthylfs.nl s y l  c a r l i n o l  can  to  rv a l i l y
s e p a r a t e d ,  by f r a c t i o n a l  c r y s t a l  11 s a t l o n ,  f u p r  i t s  m i x t u r e s  w i t h  t h e
r s . c e r l e  c a r c i n o l .  I t  was found, t h a t  o n  r e c r y  3 t a i l !  s i n g  t h e  p a r t i  a 11 y
a c t i v e  ca r : )  i n o l  f ro m  e t h e r - l i g h t  p e t r o l e u m ,  t h e  o p t i c a l "  y  a c t i v e  form
f i r s t  s e p a r a t e s  I n  i t s  c h a r a c t - . r i a t i c  c r y s t a l l i n e  fo rm  o f  c o t t o n  wool-
I I  k:e c l u s t e r s  o f  n e e d le s ;  on stun. l i n g  t h e  met  her  l i q u o r  t h e  re.eem* c
c a r b i n o l  i s  t h e n  d e p o s i t e d  I n  p r i s m s  t i c  c r y s t a l s *  t h e n  t h e  
i s
p r o c e d u r e / f o l l o w e d  c a r e f u l l y ,  a s h a r p  s e p a r a t i o n  i s  o b t a i n e d *
The a c i d  e s t e r s  ( h y d r o g e n  phthnjfe t e a  and h y d r o g e n  s u c c i n a t e s )  o f  
t h e  e & r b l n o l  were p r e p a r e d  b,y t h e  u s u a l  r e a c t i o n  o f  a. m o l e c u l a r  
p r o p o r t i o n s  o f  e a r b i n o l  and  a c i d  a n h y d r i d e  In  t h e  p r e s e n c e  o f  p y r i d i n e  
‘ The p r o c e d u r e  a d o p t e d  u«s  a  s l i g h t  mo;il f t  cn tj  cm o f  t h a t  g e n e r a l l y  
em ployed ;  f o r  I t  was fo u n d  t h a t  I f  t h e  r e a c t i o n  m i x t u r e  were 
he a bed on t h e  s t e a m - b a th  e x t e n s i v e  d e c o m p o s i t i o n  o f  t h e  a c i d  e s t e r  
o c c u r r e d ,  r e s u l t i n g  i n  e x t r e m e l y  p o o r  y i e l d s *  The sen© r e m a r k  cpphbs 
to  t h e  o t h e r  t h r e e  c a r b i n o l s  examined* Thus wo? e c u  3a r  o ro o o r t i  one c f
± v .
c s r b in o l*  a c i d  a n h yd rid e  and p y r i . line when h e a t e d  on th e  3 tear*-bath  
y i e l d e d  i n  th e  e a s e  o f  o f - n a p h t h y la n i s y l c a r b i n o l  p r a c t i c a l l y  no aodd 
e s t e r ,  and  in  t h e  c a s e  o f  p ~ n e t!.<y l - o 1 -me ifcoxyhenzhydrol o n ly  a 30p 
yi^-ld . I t  was f o n d  ttif.it irhen  t h e  r e a c t i o n  i s  e l  I 'v e - i  to  p roceed  a t  
room tempera bare f o r  a pooled, c f  -short 5 d a y s ,  i n  th e  nr esr-nco o f  a 
s u i t a b l e  s o l v e n t  such  a s "benze.no, p r a c t i c a l l y  q u a n t i t a t i v e  y i e l d s  c f  
OTms&E&ejtel i m r e e r y s t l l l l s e d  e s t e r s  a r e  o b t a i n e d ,  which i n  s y i t e  o f  
t h e i r  i n d e f i n i t e  m e l t i n g  p o i n t s  g i v e  p e r f e c t l y  c l e r y  s o l u t i o n s  in  
t t 'k s L ttm i  d i l u t e  a l k a l i .  By r e c r y s t a l l i s a t i o n ,  pure e s t e r s  a r e  
o b t a i n e d  in  y i e l d s  o f  901? and upwards.
P a r t i c u l a r  in  t e r e s t  a t t a c h e d  to  o p t i c a l l y  a c t i v e  e^-naohfchylarilsyl
* ^ —1
c & r b i n y l  h y d ro g e n  p h t h a l n t e ,  on a c c o u n t  c f  i t s  g r e a t  i n s t a b i l i t y . - 
O b t a i n e d  a t  f i r s t  a s  an o i l  on deeomDOsing w i t h  d i l u t e  a c i d  a 
s o l u t i o n  o f  I t s  hpfxoine s a l t  i n  a c e t o n e ,  i t  g r a d u a l l y  h a r d e n s  on 
k e e p i n g  i n  t h e  r e f r i g e r a t o r ,  and  can  t h e n  be p v l v e r l  sod t o  1  w h i t e  
■powder. T h i s  m a t e r i a l  c a n n o t  b e  r o c r y s t a . ’J 3d s o d , ev en  f 'v>or  i n e r t  
solve  n t s ,  w i t h o u t  u n d e r g o i n g  e x t e n s i v e  racemJ s a t i o n *  At o r d i n a r y  
t e m p ‘- ra t : -F e s  i t  u n d e rg o  os  a  r e m a r k a b l e  ■ chano e* I t  was  o b s e r v e d  t h a t  
a f t e r  a p e r i o <1 t h a t  asratm v a r i e d  b e tw e e n  two and t e n  d a y s  f rom  one 
sp ec im e n  to  c n o f h u r ,  t h e r e  a p p e a r e d  t h r o u g h o u t  t h e  powder  c e r t a i n  s p o t  
c f  a  -S 3 t y  c h ?■?■*«• 0 t e r  t  s t e a d i l y  I n c r e s  su d  iTijsZl s e  iva t i  1 t h e  ^ n t i r e  
3j o f  )hil'V;i >.t e  hud hsoorie  0 f f  eo t e d ? tup, o r - r tv  th e n  g'^edua 1 y
h a r d e n e - i .  Thrco ighout  t h i s  p.or»icd t h e ^ e  was  a  3 t e a d y  l o s s  i n  ic fc^ tc ry  
p o w e r ,  u t i l  a v-due  &]5^ 3+4° i n  a c e t o n e  was r e a c h e d , » f  t>*p *. h i c h  i t  
ren».*ined f a i r l y  c o n s t a n t  o v e r  a o e r i o d  o f  &b o u t  2 months*
I t  was shown t h s . t  t h e  s e ciis n  se s i n  i t s  p h y s i e o l  0 ope p r a n c e  wore  
a cc o m p a n ie d  b y  t h e  d i struts,  t l  on  o f  t h e  h y d ro g en  nhfc’n a l  o t e  i n t o  p b t h s l i c
** Q .
a c i d  and t h e  d I nh.th^’het&c eat"-or, a e c o r d I n g  t o  t h e  eov.?? t i  on* *■
„  . / y c o o R  x n / C o o r  / ^ / C o o x
s  1 I = I I +  I I
n / n C O O K  ^ ^ C O O R  S A C O O H
The p h t h o l l o  a c i d  ccr-ld be i s © r a t e d  by  t r e a t i n g  t h e  p r w d r e t  wl th
c h l o r o f o r m  In  wh i c h  p h t h a l i c  a c i d  r e m a in e d  t e o l t - b l e j  t h e  <51 - p h t b a l a t e
c o n l ^  b e  i  s o l  a t e d  b y  e x t r a c t i n g  t h e  p r o d u c t  w i t h  d l l n t e  ad bad 1 # 1  c h
d i s s o l v e d  t h e  phfchal i c  a c i d  and any  c h a n g ed  h y d r o g e n  p h t v’°7.&te,
l e a  v i n e  t h e  i n  sc In  b l  e d i -  p h t h e l  a t e  • (The forte* t i o n  o f  t h e s e  d i ~  o r
n e u t r a l  e s t e r s  i s  d i  s c n s s e d  e l s e w h e r e  i n  t h l  s t h e s & ) .  The r a t ©  a t
which t h e  cbane® o c c u r r e d  v a r i e d  f rom  one s  o©c.icon t o  an o t h e r • l?he
o b s o r v a t i o n s  are? i n t e r e s t i n g ,  i n  t h a t  t h e y  d e m o n s t r a t©  t h e  s t a b i l i t y
o f  t h e  m i g r a t i n g '  k a t i c n ,  -R+, en d  t h e  r e a d ! n e s s  w i th  whi c h  I t  is
d e t a c h e d  f ro m  t h e  m o l e c u l e  o f  t h e  a c i d  e s t e r ,  A s i r  l i a r  t r e e  o f
phenomenon was r e p o r t e d  I n  t h e  e * s e  o f  (**)**• oC ~ o h e n j l -  Y - w r t h y  1 a 11 y 1
h y d r o g e n  y h t h a la t e  (Kenyon ,  'P a rtr id g e ,  and '“h i 1 1 1 p s ,  1037 ,
207)  w h ich  s t  o r ‘11n a r y  teitro ©pa t**ros and n r d  o r  d i r i r i s h e d  o ressm *e
s l o w l y  c h a n g e d  t o  a p a s t y  m s s  w h i c h  r e s o l i d i f i e d  a f t e r  © b o u t  10 d a y s
t h e  h y d ro g en  n h d h a l a t e  b e 3ng a t  t h e  same tips® c o n v e r t e d  I n t o  ( i ) r  -  * -
p h e n y l -  o C ~ m athyX al ly l  h y d r o g e n  p h t h a l a t e  and i t s  e l l -a n a  l e g  r e ,
As exoect©<1 {—) °0 — n a p h th .y la n i  s c y  1 car"b lnv  1 hyd ro g o n  oh.thr*i t ©
?ri ceri-i seel r e  ad 11 y I n  a. v-’''r i e  by o f  o r g a n i c  so l  ve nfcs a t  r e  Mr; t o r p o r a  t/ore 
The r e s o 1 fcs r r e  r e c o r d e d  I n  T a b le  IV«
The r e s u l t  s o f  t h e  h y d r  © ly s io  c f  t h e  o p t i c a l l y  a c t i v e  a c i d  e s t e r s  
o f  ©£-nnp h t h y l e n i s v l  e s r h o n o l  a r e  s u b m a r i n e d  I n  t h e  t a b l e  b e l o w ; -
1 9 .
( 1 , 2 ;  e ,  1)
f f s t e r ._ H y d r o l j s i  ng  be  11 urn. Hots t o r y  pry,yr y> o f
Garth no lV ' 
C
( - )  Hydrogen  Ghth s l a t e  A l c o h o l i c  a l k a l i  - 6 0 . 6
o
( - )  Hydrogen P h t h a l a *.© 1011 a q u e o u s  sod ium  - 2 9 . 2
h y d r o x id e .  . '
( - )  iiy d ro g e n  ? h t ’ria 1? t a  0• 3 N s odluio c
c a r b o n a t e  - 1 4 . 4
c
( + ) Hydrogen Sue s i n  a t e  a l c o h o l i c  a l k a l i  6 0 . 9
( + ) *' w 511 aqueoxis sod ium  o
d i o x i d e  2 5 . 5
From t h e e e  r e s u l t s  i t  mixst b e  c o n c l u d e d  t h a t  b o t h  t h e  a c i d  e a t e r s  i n  
q u e s t i o n  u n d e r g o  h y d r o l y s i s  w i t h  a c y l - o x y g e n  f i s s i o n  i n  a l c o h o l i c  
s o l u t i o n ,  b u t  t h a t  t h e  a l t e r n a t i v e ?  m echanism  comes i n c r e a s i n g l y  i n t o  
p l a y  a s  t h e  h y d r o l y s i n g  medium bs cornea more  aqueous  and l e s s  a l k a l i n e .  
The r e s u l t s  a r e  t h e r e f o r e  i n  f u l l  a g r e e m e n t  *vtth t h o s e  o f  e s t e r s  such 
a s  o~me t h o x y b ^ z h y d r y l  h y d ro g en  p h t h a l  •-t e ,  t  h? t  u n d e r g o  skley 1 - oxygen 
f i s s i o n  w i t h  e a s e .  H y d r o l y s i  s w i t h  a l k y l - o x y g o n  f i s s i o n  i s  p o s s i b l e ,  
o n l y  i n  e s t e r s  i n  w hich  t h e  a l k y l  g r o u p  I s  n o t  v e r y  f i rm "  y he"5 d ,  and t t  
t h i s  me c ban !  sin t h e r e f o r e  r e c e i v e s  s t r o n g  c o n f i r m a t i o n  f  r  on the  o t h e r  
r e a c t i o n s  o f  t h e  e a t e r s  and. o f  t h e  c a r h i n o l ,  I n  ni l c f  whle h  t h e  
l i b e r a t i o n  o f  t h e  s I t e y l  r a d i c a l  o s  a ca rb c n lw r i  tea t l o n  b u s  b e - n  
d e m o n s t r a t e d . T h e se  r e a c t i o n s  a r e ‘ c l i sensse .d  In  t e r  ♦
T h e r e  a r e  s e v e r a l  f a c t o r s  t h e t  d a t e r m i n e  w h e t h e r  t h e  h y i r o l y s h
o f  c a r l o  x i l i e  e s t e r s  i n  a l k a l i n e  s o l u t i o n  v-*Il? p r o c e e d  s . c c c r d l r g  t o  the 
h i r e  l e e r  l a  r  o r  t h e  u n i t i o X a e u j a r  n c e h n n l s s i .  F o r  t h e  s 4 . e  o f  r e e d y
r e f e r e n c e  t h e s e  m echan ism s  arc. age  in  s e t  o u t  b e l o w ; -  .
i
PO.
Elmolecnl&r* H ydralys l  3 ^ I th Aeyl-Q xypen FI-.Bicn«_
0
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%d.molem l a r  H ^ d r o l y s i  3 --r/lth ' Al .cyl^Cxy^gn. K is s  Io n . ,
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R .cop Kx tva 3 t  f t . co o  +  Hx ............... - ................ 0)
+ + c l i  f u s t  R7 oh      ® )Rj + Oil f q s t
L e t  i t  b» assumed ttant, in  a l l  i n s t a n c e s ,  th e  t h r e e  r-cc W  ®rs 
Cf.ii o p e r a t e  s i  trail tPmson s l y  -  thorffrt a t  d i f f e r e n t  sp e e d s .  I t  i s  o n l y  
to  h e  e x p e c te d  t h a t  a t t a c k  by  h y d r o x y l  i o n  on  t h e  im s a t u r r te d  carbon
a  to ts  o f . t h e  e s t e r  m o le c u le  ( a s  i n  s ta<t« ( i )  o f  jnecfrrn isu? I )  w ou ld  
e x e r t  a p o w e r f u l  i n f l u e n c e  on t h e  c o u r s e  o f  t h e  h y d r o l y s i s  5 an d  In  tb< 
c ?'S 0 c f  s i m p l e  a l i p h a t i c  e s t e r s  t h i s  a t t a c k  i s  p r e d o m in a n t  voider  a l l  
e x p e r i m e n t a l  c o n d i t i o n s *  s o  t h a t  ^ T r in o le e u la r  feas ic  h y d r o l y s i s '  
i n v o I v i n g  a c y l - o x y g e n  f i s s i o n  i s  t h e  r u l e *  S h o u ld  t h e  h y d r o x y l  
i o n  c o n c e n t r a t i o n  o f  t h e  h y ^ r o - y s i n r  medium; be r e d u c e d ,  s o  e l s e  w i l l  
t h e  s p e e d  o f  t h e  blmoleox l a r - p r o c e s s ;  a n d  . p r o v i d e d  t h e  s t r u c t u r e  o f  
t h e  e s t e r  mole o l e  i s  si f t  t a b l e  ( a s  i n  t h e  e s t e r s  o f  o h t  hyl  n n.1 s y  1 
c a r b i n o l ) mightr, e v e n t u a l  1 y  f a l l  be low t l ie  r a t e  c f  lo rd  s e t  ion  c f  t h e  
e s t e r  » g r e p  r e s p i t e d  i n  s t a g e s  ( I )  o f  e a c h  o f  t h e  two p o s s i b l e  uni-* 
m o l e c u l a r  ne<h anlssas* The a  t  hi s . h a r # p e n ^  he u n i m o l e c v t l a r  r-echr.r. Sfeft 
become p r e d o m i n a n t  and t h e  h y d r o l y s i s  t a k e s  pm  c e  c h i e f l y  a c c o r d i n g  
t o  i t i e c t e n i s i r s  I I  and  I I I  s i m u l t a n e o u s l y *  I n  a n e u t r a l  s o l u t i o n  t h e  
m - d i a n l e m  I I I  a l o n e  i s  p o s s i b l e • The i m p o r t a n c e  o f  t h e  s t r e n g t h  o f  
t h e  o lK o-’Uin.e s o l u t i o n  u s e d  i s  t h e r e f o r e  o b v i o u s  w i t h  r o f ^ r i  t o  t h e  
medi arfexrx o f  h y d r o l y s i s .
Anc t r i e r  f a c t o r  which  i n f l u e n c e s  t h e  r?ech*nism i s  t  ft? n a t u r e  o f  t h e  
h y d r o l y s i n g  load iuic. The nni?.i:oleCulc r  v 'jchm & em  w i l l  c l  r l y  be 
i n h i b i t e d ,  and  >; •; t h a  same time t h e  b l m G l e c u l a r  mechanism  w i n  be  
f e e l 1 1 fca tea ,  b y  a s o l v e n t  4 i l c h  Im pedes  th e  i a n i s s t !  on o f  t h e  e s t e r .  
The p r e c i s e  e f f e c t  o f  t h e  s o l v e n t  u p o n  r e a c t i o n  v e l o c i t y  hnn n e t  y e t  
been  d e t e r m i n e d ,  b e t  i t  y / i l j  d epend  i n t e r  a l i a ,  u p o n  t h e  d i e l e c t r i c  
c o n s t a n t  c f  t h e  s o l v e n t  a n d  1 t e n a c i t y  to  *  I v e t e  th e  l e n s  c f  t h e  
e s t e r .  I t  i s  l i k e l y  t h a t  w a t e r  w i t h  i t a | h l  eh d i e l e c t r i c  c o n s t a n t  
w ou ld  f a v o u r  t h e  un lm cleeuV -- r  nsch r-ni s n ,  w h i l e  a l c o h o l  w i t h  I t s  
lo w e r  d i e l e c t r i c  c o n s t a n t  wciild f a v o u r  t h e  M m c l o c u l  >■*> ynochnnistn.
Wrv
These 0 one Xus Ions ar-e in a-rrer-rent »;ith the exwrirsntal^s *
oo
h a s i c  h y d r c l y s i s  oi r n  in so . - .uo le  n e u t r a l  © s t o r  i s  a two oHoa© 
r e a c t i o n  i n  which t h e  h y d r o x y l  i o n  a t t a c k s  t h e  si.trf a c e  c f  t h e  e s t e r ;  t  
t h e  m echan ism  I s n e e e s s a r ^ l y  h i  m o l e c u l a r  and i n v o l v e s  a c v l - o x v s r e h  
f i s s i o n *  The u n l m o l s c u l a  r  m echan ism  i m p l i e s  no s u c h  a t t a c h  b y  
b y ’. i r e x ty 1 i o n  o n  t h e  ? s t e r ? which, u n d e r g o e s  • 30 o n t a h e 011s f i s s i o n ;  i f  
t h e  e s t e r  i s  s t a b l e  p e r  s e , i t  i s  t h e r e f o r e  n e c e s s a r y  t h a t  t h e  
h y d r o l y s i s  b e  c o n d u c t e d  i n  a. medium w h i c h  d i s s o l v e s  a t  l e a s t  o f
th© e s t e r *  £> to® th e  so  cons  x u e rn  t l o n s ,  i t  i s  s o n a r  on t  th e  t  i n  tv© 
b a s i c  b y ; jr O-Lysi s o f  a c i d  e s t e r ^  j such a s  t h o s e  o f  oC —na.|./hthy** an5 sy!J 
c a r b i n o l , t h e  f  u n c t i o n  o f  t h e  IrvHvoxyl i c n  i s  n o t  r i . e .^ ly  the  t  v h i c h  is 
i n d i c a t e d  i n  Uie v a r i o u s  m echan ism s  a l r e a d y  d i  30^ s s e d z t h e  h y d r o x y l  
i o n  a l s o  s e r v e s  to b r i n g  t h e s e  e s t e r s '  i n t o  s o l u t i o n ,  Too c p p o d  ng 
e f f e c t s  may h e r e  b e  n o t i c e d ,  t h e  f i r s t  o f  which  a r i s e s  from t h e  
d i f f e r e n c e  b e tw e e n  t h e  vslues |t>f  t h e  f i r s t  a n d  t h e  s e c  end d i s s o c i a t i o n  
c o n s t a n t s  o f  di 'ba? i  c a c i d s *  -'/hen an  a c i d  e s t d r  I s  d i s s e i s ' d  i n  
a q u e o u s  a k « l i ,  e . g .
X / C O O R  _ d N / ^ - O O R
f I t  O H  =  ■ 1 -  +  H j p
N / s c o o h  c o o
ci) CiO
One r e s u l t  i s  t h a t  t h e  © s t e r  ( j ) o f  an ac id  h a v i n g ,  a c e r t a i n
cli s s c l  a t i o . i  e e n s  tent;  ' i  -i c o n v e r t e d  I t i t o  • a s e s t e r  ( i i )  o f  a n  a c i d  h a v i n g
•a l o w e r  d i s s o c i a t i o n  c o n s t a n t ;  fcha t  i s , t h e  t e n d e n c y  c.f t h e  r a d i c a l ,  h .7 w ' ' 9*9
to i o n i s e  i 3  l e s s e n e d  t o  some e d e n t .  The e f f e c t  l s , c . f  c c n r a e ,  t o  
f  1 ■».vo’ 1 r  a .cy l -oxygen  f 1 s s i  on. On t h e  c t h *r  hancl, 1 rj h r 5  np 5 r  # th e  • ea t e r  
i n t o  s o l u t i o n  i n  a medium each a s  wafcee, w h ich  has  a h ig h  d i e l e c t r i c
c o n s t a n t  and  s o l v a t i n v  p o w e r ,  t h e  t e n d e n c y . t o w a r d s  i o n i s a t i o n  o f  t h e
. r a d i c a l ,  B, I s  t h e r e b y  I n c r e a s e ! .  The e f f e c t  c f  t h i s  I s  t o  f a v o u r  
e3 .ky l-oxygen  f i s s i o n .  E h lc h  o f  t h e s e  two ojhposl n g  e f f e c t s  I s  thfc 
g r  & ter* d e p e n d s  l a r g e l y  upon  t h e  s t r u c t u r e  o f  t h e  a l k y l  g r o u p .  I n  
t h e  c a s e  o f  t h e  a c i d  e s t e r s  o f  eC - n & p h t h y l e n l s y l  e s r r b i n o l  
e x p e r im e n  t a l  r e s u l t  ash-ow t h a t  t h e  t e t t e r  e f f e c t  I s  t h e  g r e a t e r .
E s s e n t i a l  t o  t h e  u n i t i o l e c n l s  r  medi esi&sm i s  a  s u f f i c i e n t
e l e c t r o n - r e  1 e ?■ s e f ro m  t h e  a l k y l  g r o u p  o f  t h e  e s t e r ,  s o  a s  t o  b r i n g
a b o u t  t h e  n e c e s s a r y  w eak en in g  o f  t h e n  e l k y l - o x y  bond  anil t h e r e b y
p e r m i t  i l d s s o c i a  t i o n .  H e l p f u l  I n  t h i s  r e s p e c t  a r e  0 -  and  t>- ’
s u b s t i t u t e d  p I k j l  g r o u p s ,  a n d  t h e  luethoxy I n  p a r t i c u l a r .  The
r e a d i n e s s  w i t h  w h i c h  t h e  m e t  horsy g r o u p  i n c r e a s e s  th e  f - l e c t r o n
a v a i l a b i l i t y  a t  t h e  r e p o s i t i o n  I s  i l l u s t r a t e d  i n  t h e  c a s e  o f  n -
a n i s i c  a d d ,  f o r  e x a m p l e ,  w h ich ,  h a s  a r e l a t i v e l y  low d i s s d e l a  t l  on
c o n s t a n t  - a s  c o m p a r t  d . d t h  t 'w t  o f  'b e n z o ic  a c i d .  The a v e r a g e  v a l u e
5
f o r  t h e  d l  s s o  e l a t i o n  ro re t e n t  (10  K) o f  b e n z o i c  a c i d  a-a r e c o r d e d  
b y  Hippy {Chen.  R e v ie w s ,  1 9 3 5 ,  2 5 ,  1.51) i s  6 . 3 8 ,  w h i l e  t h s t  o f  
j>-m i d  e aci  d i s  3 . 5 .
The s t r o n g  e l e c t r o n  r e l e a s e  o f  th.e jv m c th o x y  g r o u p  i s  im -
f a v i '  or a t i e  t o  the- d l  s soc l  a t i  on o f  t h e  s M d ,  th&s e es i s  t i n g  t h e  l e f t
hand s i d e  o f  t h e  e q u l l l b r i t u a :
Rut when s u b s t i t u t e d  in  t h e  a Ik y X -g rou p  o f  an e n h r ,  the *-e th ox y  $ogsi:
g r c u o  w i l l  c o n f e r  g r e a t e r  s t a b i l i t y  upon the  a l k y l  I r a t I o n , th u s  
f a v o u r ! n g  t h e  r i g h t  hand s i d e  of t h e  equ 1] Ibriurr-:
ch3o ^ - c i u o . c c .  r cH3o ^ - \ _ ^ - c n  + R .c ° °
0* £*s- .
H e n c e ,  i t  i s  t h a t  t h e  most  e e n s p i c u o u s  i n s t a n c e s  o f  k y l - o x y g e n  
f i s s i o n  h i t h e r t o  r e p o r t e d  h a v e  b e e n  e n c o u n t e r e d  i n  e s t e r s ,  t h e  n l t ey ! -  
g r o u p s  o f  w h ich  c o n t a i n  s u i t a b l y  p l a c e d  methoxy g r o u p s .  S a t u r a t e d  
a l c p h y l  g r o u p s  a r e  u s  ■•a lly  o f  a. weak e l e c t r o n - r e p u l s i v e  c h a r a c t e r ,  a s  
i s  i l l u s t r a t e d  I n  t h e  d i s s o c i a t i o n  c o n s t a n t s  o f  t h e  monoca r b c x y l l e  
a c i d s  ( D i o a y ,  Xoc• c i t .  ) I t  h a s  b e e n  found  ( K h a r a s c h  and F l e n n e r ,■i. > «t/ & + w m m < - w % * ,y     ■nTir~n>
J .A .O ,  S . , 5 4 . 674) t h a t  t i d s  i n d u c t i v e  e f f e c t  o f  a ljphyl g ro u p s  ( to  
wh3Leh r e f e r e n c e  v e i l  1 ag a in ,  ha  made) i s  i n c r e a s e d  by  a lengjbtfonlng o f  
the  a l p h y l  c h a i n  a m  a l s o  by p ro g ra  s s i n v e  s u b s t i t u t i o n  o f  m ethy l  
b y  further* .methyl g r o u p s .  Shou ld  a n  a l p h y l  g rou p  be  l i n k e d  t o  an 
a r o m a t i c  s y s te m  ( a s  i n  t h e  s u b s t i t u t e d  b e n z d r o l s  he^egln s t u d i e d )  
c l s c t r c R i o r i c  :,11s p l a c e m e n t s  w i l l  be  s e t  u p  and t h e  e f f e c t  r e l a y e d  
tO th O Oy and n- p o s i t i o n .
A summary o f  t h e  r e a c t i o n s  o f  o p t i c a l l y  a c t i v e  ©0 -  nap h t h y l a n i s y l  
o c r t d  n o l  and  i t s  an id  e s t e r s  i s  g i v e n  i n  t h e  accom pany ing  d i a g r a m .
y i
The h y d r o g e n  p h t h c l  e t c  u rn  h y d r o g e n  s u c c i n a t e  c f  ^  - ns p h t h y l a x i s '  
c a r  b i n d  d i s s o l v e  i n  a s l i g h t  e x c e s s  o f  d i l u t e  aq u eo u s  a l k a l i  (0 .3 K )  
g i v i n g  c l e a r  s o l u t i o n s ,  w h ich  on s t a n d i n g  a t  room t e m p e r a t u r e  
g r a d u  a l l y  t u r n  t u r b i d  and do;posi t ' dl-oC - n ^ p h t h y l a n i s y l e o r b i n y l  
p h t h v l a t e  a n d  rl i -o6 - n a p h t h y l a n l  s y l c a r b i n y l  s u r e  I r a  t e  r e s p e c t i v e l y ,  
a s  f i n e  b u l k y  c r y s t a l l i n e  compcu d s .  The t i rsmutoti o n ,  w h ic h  t a k e s  
p l a c e  a c c o r d !  ng  t o  the e q u a t i o n *
r « c R  =  ^ c o o R  + f r t o o K ‘
X U ^ t o o H .  l ^ C O O R  ' H c o o k . .
i s  cno o f  t h e  m os t  i n t e r e s t i n g  and u s u a l  r e a c t i o n s  o f  t h e  e s t e r s  o f
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seccnlupy a l c o h o l s  thy c undergo a X k y l -rxygen f i s s i o n  u* t h  r e a d i n e s s .  
Similar1 r e s u l t s  have  been  r e p e n t e d  i n  t h e  hydrogen  p h t b a l a t e s  o f  Dp 
ms the  xyben zhydro 1 ,  Oyiusthcxyben zhyd2**c 1 , and n e th  y 1- a nd phenyl  » !
pipe.rcn.yl  c a r b i n c l s *  A l l  the n e - t r n l  e s t e r s  h i t h e r t o  p r - p e r e d  by  t h i  
T-' a c t i o n ,  he \ ? e ^ r , he ire b e en  v i s c o u s  l i q u i d s ,  . d? f T i c r l t  to  o b t a i n  i n  I 
an  s . n a i y t i c « l l y  pure  c o n d i t i o n .  I n  t h e s e  i n v e s t i g a t i o n s  a t t e m p t s  
have  b e e n  laade to o b t a i n  . s o l i d  n e u t r a l  e s t e r s ,  c a p a b le  o f  p a r i  f i e  s t i  or 
t h r o u g h  ree t ry3 1til11 s s . t i o n • T h is  has  t e e n  a c h i e v e d ,  a r r  t 's? i d e n t i t y
o f  ' t h e s e  compounds t h e r e b y  e s t a b l i s h e d  c o n c l u s i v e !  y* For  t h e  
r u e c e a s f u l  ^ r e p a r a t i o n  o f  n e u t r a l  e s t e r s ,  I t  i s  - e s s - r t i a l  tVr t  b e ry  
p u re  m a t - ' r i a l s  bo \ i s cd ,  a s  srr; r; 11 amounts o f  i m p u r i t i e s  c a r r i e d  i n t o  
t h e  u n r e c r y s  t e l  l i s s d  n e u t r a l  e s t e r s  i n h i b i t  the  p m c e s s  o f  r e -  
c r y e t e l l  i s  a i t  on very  c o n s i d e r a b ly *  I n  c a s e s  where re  c r y s t a l !  Is atir-n
proves:!  t ro u b le s o m e ,  pre lim inary  e x t r a c t i o n  w i th  a o o o r ^ ^ o ! r e n t {e . g .  
l i g h t  p e t ro le u m )  i s  m  e f f e c t i v e  means c f  e l i m i n a t i n g  i m p u r i t i e s .
sodium s a l t s  o f  acid ,  e s t ^ s  p ro v id es ,  one o f  th e  mo s t  c o n v in c in g  
d e m o n s t r& t io n s  c f  t h e  un im o l^cu lp . r  mechanism In  h y 4r c l y s l  s and n s t e r -  
I f i c a t i o n .  ^ h i s  s t a t e m e n t  m ig h t ,  a t  f i r s t ,  seem s u r m i s i n g ,  s i n c e  the 
c o n n e c t ! o n  be tw een  h y d r o l y s i s  and e s t e r i f i c a t i o n  on t h e  one hand end 
n e u t r a l  e s t e r -  f o r m a t io n  on th e  o t h e r  might  n o t  p.ouear o b u i r u s  e But 
an i n s p e c t i o n  o f  t h e  e q u a t io n s
s u g g e s t s  tha  t  i t  I s  (m2, o f  t h e  n a t u r e  o f  a m a r t i a l  hyduol  vs i s  and 
p a r t i a l  e s t e d i f i c a t i o n ;  and t h e  s t u d y  o f  neu t ra l ,  e s t e ^  f o r  r a t  i o n '
The f c m f c l o n  o f  n e u t r a l  e s t e r s  from aqueous s o lu t io n ' s  c f  th e
c o o > fc
COOKfl-
£6 .
f ro m  o r p t l c ^ l l y  a c t i v e  a c i d  e s t e r s  n o t  o n l y  c o n f i r m s  t ud s  view
shews t h  a t  t h e  m echan i  sm l a  p robe  bxy u n iw o a ecu x a r  • Jozoor j..n*r nt*
r e s u l t s  show t h a t  n e u t r a l  e a t e r s ,  o b t a i n e d  f rom  t h e  o n t i c ' d  l y
o u re  a c i d  e s t e r s  o f  - n a p h t h y l u n i s y l  c a r p i n o l , y i e l d  on
h y d r o i  y s i  s  i n  o X o c h o l i c  s o l ’At i o n ,  a e a r n  i no ^  t h e  s* <•* -c .< f i e
r » o te t i o n  o f  v-hieh i s  a a p r o x l m e . t e l y  oho h a l f  o f  t h a t  o f  t h 0 f r l l y
a c t i v e  o o r i d n o l *  ' F r o *  C - ) ° C - p h t h y l * n  1 a y !  e a r b i n y l  h y d r o g e n
~ ©
p h t h e l a t e  t h e r e  r e s  o b t a i n e d  a n e u t r a l  e a t - r  w i t h  & ] 58^ 2 4 *6 
f 1 * c 1) I n  c a r b o n  <11 s u l x l de, w h ic h  on h y d r o l y s i s  "in a. 1 coho!*»
i e  s o l u t i o n  gave, a  c a r b o n c l  w i t h  gc]^-2Q.2  ( 1 , 2 ;  c ,  1 . 5 )  xn
d i s u l p h i d e .  S i m i l a r l y  t h e  o p t i c a l l y  a c t i v e  n e u t r a l  s u c c i n a t e ,  
o
TcG -  2 8 . 0  ( 1 , 2 ;  c ,  1*5)  i n .  b e n s  era , o b t a i n e d  from ( - ) o C -
*— ^ S 3
n a o h t h v l a n i s y l  c a r b i n y l  h y d r o g e n  s u c c i n a t e ,  fai»e on h y d r o l y s i s  
u _  . o
i n  a l c o h o l i c  s o l u t i o n ,  a  c a r b i n o l  w i t h  £ < l s^ z ( 1 ,2 ?  e , X . 5 )
i n  f e ?  c a r b o n  d l s u l p h i d e  .The r o t a t o r y  pow ers  o f  t h e s e  c c r h i n o l s  
i s  a p p r o x i m a t e l y  h a l f  o f  t h a t  o f  ( - )  oC - n a p h t h y l r n i s y l  c a r ‘- h o i  
go]  - 6 0 . 9 °  ( 1 , 2 ;  c ,  1 , 5 )  I n  c a r b o n  d i s u l p h i d e .  Frcm t h e s e
r e s u l t s  i t  i s  i n f e r r e d  t h a t  onejof t h e  a l k y l  r a d i c a l  s c f  e a ch  c f  t  
n e u t r a l  e s t o r x  m o l e c u l e s  c o n c e r n e d  h a s  b e e n  r& cem ised  o- r i n g  f ;0  
c o u r s e  o f  t h e  r e a c t i o n ,  and h a s j t b e e f o r e  b e e n  t h r o u g h  a  oh* s e  o f  
I o n i c  f i s s i o n .  The m echan ism  o f  t h e  r e a c t i o n  m ig h t  t h e r e f o r e  
be  f o r m u l a t e d  t h u s  5-
/ y c o o r  ^  r v c o 5   q )
U n C O o  ^ c o b
/ C O O B  ^
n  -  + f  — > ' i^ / N'C O O  v / s C O O R
o r
2 7 ,
and s im i la r ly  with the hydrogen succinate* The f i r s t  stage i s  an 
eguilibriivn involving the ion isa t ion  of  acid e s te r  anion of the 
sod ium  3o l t |  t h e  l i b e r a t e d  c a r  io n iu m  k a t i o n  t h e n  comb t r i e s  ( . s t eg e  i  
u i t h  a  second,  a c i d  e s t e r  an  i o n  t o  g i v e  t h e  n e u t r a l  e s t e r *  The rea c t io n  
i s  e n o r i c  :) to  c o m p l e t i o n  In  t h e  f c d ^ r d  d i r e c t i o n  on a c c o u n t  o f  t h e  
i n s o l u b i l i t y  c f  t h e  f i n a l  p r o d u c t  I n  t h e  a e n e o u s  medium, r e  U
i s  a s y r i r r  t r i e  a t  t h b  p o i n t  o f  a t t a c h m e n t ,  t h e  l i b e r a t e d  c a r b o n 5urn 
k & t i c n  vd 11 a d o p t  a  p l a n a r  c o r f i g u r a t i o n .  and become f p c c r t  sod  In  
e o n s e g u e n c e ?  h e n c e  th e  n e u t m l  e s t e r  n i l . '  c o n t a i n  c r y  on e  r Xuyl 
r a d i c a l  t h a t  h a s  r e t a i n e d  i t s  conf5<gm *st lcn ,  end on h y d r o l y s i s  i n  
a l c o h o l i c  s o l u t i o n  s h o u l d  g i v e  a c a r b i n e !  th a s p e c i f i c  r o t a t b o n , -  
one  h a l f  o f  t h * t  c f  t h e  f u l l y  a c t i v e  c a r b l m l *  I f  i l l s  cos  bn Id t e d  
m ech an ism  i s  c o r r e c t , ,  t h e n  i t  a t  once  becomes a p p a r e n t  t h a t  t h e  
r e a c t i o n  i s  i n  e f f e c t  a  p a r t ’ a l  h y d r o l y s i s  and p a r t i a l  e a b ^ l f * c *  
t h e  m echanism  o f  e a c h  b e i n g  o f  t h e  i m l m e l e c u l a r  t y p e ;  a t  age  f l i t  ( I )  
r e p r e s e n t s  t h e  i n i t i a l  s t a r e  o f  n n n i s o l e c u l a r  h y d r o l y s i s ,  w h i l e  n t e m  
( i i  } reo i^eS 'vn ts  t h e  f i n a l  s t a g e  c f  a  u n i m o l e c u l a r  e s t - r l f 5 c o t  1 o n .
E a t  - r l f i c a t i o n  i n  a l k a l i n e  s o l u t i o n  d o e s  t i p p e r  t o  b e  enomnlou«» 
b u t  I t  m ust  be r e r ^ i d B r e d  t h a t  the  a l k a l i n i t y  o f  t h e  s o l u t i o n  i n  *hese  
r e a c t i o n s  i s  o n l y  s l i g h t ,  s o  t h a t  its i n f l u e n c e  on t h e  c o u r s e  o f  t h e  
r e c c t i c n  I s  s tnstll  i n  conHosrison with.  t h e  o t h e r  c c n t r o l X n i p l a c t o r s ,  
n a m e ly  th e  r e e d i n e s s  w i t h  which  t h e  a c i d  e s t e r s  i o n i s e  end. t h e  i n -  
• s o l u b i l i t y  o f  t h e  m u  t r y  1 * s t e u »  i n  w ^ f e r .
D o C - n a p h t h y l a n i s y l c a r b l n y l  p h t h a l © t e  i s  a l s o  fo rm ed  uhen 
«£ - n a p h t h y l o n l  s y l c a r b l n y l h y d r o g e n  p h t h a l f t t e  i s  d i s s o l v e d  i n  
c h l o r o f o r m .  From t h e  c l e a r  sol* t i o n ,  f t  e r d i r s r y  t r m p - n a t u r e s ,  
P h t h a l i c  a c i d  r a p i d l y  s e p a r a t e s ,  ?md o f t e n  th?: r e a c t i o n  I s  c c r p i e r t e  th< 
n e u t r a l  e s t e r  c n  V*s r e c o v e r e d  f rom  t h e  c h l o r o f ovm s o l u t i o n .  Tne 
r e a c t i o n  p r o c e e d s  a c c o r d i n g  to  th e  e q u a t i o n :
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I t  wir.s fo 15-ad t h a t  i n  t h e  c a s e  o f  t h e  . o p t i c a l l y  a c t i v e  h y d r e g e n  
phthal*- t e ,  t h e  r e c o v e r e d  n e u t r a l  e a t e r  ■ * 1. was o p t i c a l l y  i n a c t i v e ,  
a s  was a l s o  t h e  c a r b i n o l  o b t a i n e d  b y  the jhy  i r o l y s i s  i n  a l c o h o l i c  
s o l u t i o n  o f  th e  n e u t r a l  e s t e r .  T h e se  r e s u l t s  b e a r  i n t e r e s t i n g  
c o r n a a r i s e n  w i t h  t h o s e  j u s t  d e s c r i b e d ,  i n w h i c h . i t  was shown t i n t ,  when 
t h e  re a c t  Io n  w a s  a l  lowed t o  p r o c e e d  i n  a q u e o u s  s o l u t i o n s  o f  th e  
so d iu m  s a l t s  o f  t h e  a c i d  e s t e r s *  o n l y  one o f  t h e  a I d y l  r u n u p s  o f  t h e  
r x a u t r a l  e s t e r  had been  r*ftceh*is*d. Fre*i t h e  a q u e o u s  r n e a l u r f h e  
n e u t r a l  c a t e r  i s  p r e c i p i t a t e d  when o n l  y  one c f  th e  c l l r y l  r a d i c a l s  h a s  
b e e n  t h r e e r h e a  c h a s e  o f  i o n i c  f i s s i o n ,  find e h t h 'd  i c  a c i d  r e r a i n s  i n  
s o l u t i o n  a s  t h e  e o d l u r  s a l t *  fro?* c h l o r o f o r m  nhfchrl a c i i  i s  
p r e d . : n i  ta t o d ,  ' . ' f i l e  ’-he n e a i r ^ l  e s t e r  r e n a in  s i n '  s o lu t io n ; ,  and b o t h  
t h e  e l h y l  r a d i c a l s  undergo i o n i c  f i s s i o n  on a c c o u n t  o f  the c e n t ? nued 
i c n i s e f i o n  c f  t h e  n e u t r a l  a s t a r  i n  s o l u t i o n ,  a c c o r d i n g  tc  t h e  
e q  j l l i b r i u m i - ---------------------------------------------------
The f e r n & t i c n  c f  t h e  ■ dl~©£ ~napht!*-yiard sy lo u rh n n y l .  uhthrf! ■ t e  i n  
c h l o r o f o r m  5.01' t i . c n  i m p r o b a b l y  a t - ’o s t a g e  p r o c e s s ,  s i n  l i a r  to  t h a t  i n  
apueceuj so l e t  i o n ,  and  r raght  b e  f e r r u l e  t e d  t h u s :
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The .r e a c f e lo n  i s  c a r r i e d -  t o  co m p l e t i o n  i n  t h e  f o r w a r d  d i r e c t i o n  o n  
a c c o u r t  o f  t h e  i n s o l u b i l i t y  o f  p h i h a l i e  a c i d  i n  c h i - -  r e f o r m .  •
s e c o n d a r y  a l c o h o l s  t h a t  u d •.• rgo rd.lcyl~exy.cen f i s s i o n  w i t h  r e a d i n e s s  i s  
t h e  f o r m a t i o n .  o f  3Ulp>K>ns-w§, i n  t h e o r e t i c a l  y i e l d s  on m ix in g  a q u e o u s  
s o l u t i o n s  o f  a odium s* i t s  o f  t h e  r e  i d  e 3 b a r s  end a t  l e a s t  one  
m o l e c u l a r  p r o p o r t i o n  o f  s odium n « t o l u e m  s u l p h i  n a t e ,
B o t h - t h e  h y  f r o g e n  p h t b n l a t e  and t h e e  hydrogen, succinct  r e  o f  ^ - n m h t b y f  
pn l  s y l  e-a?" : n c l  y i e l d  j>» t o l y l -  a ^ - n a p h t h y l a n  i s y l  s a l  phone Ivy t h i s  
r e a c t i o n *  If- s a s h a r p  me i t  5.ng c 1.7 s t a l l i n e  s o l i d  ? which c m  be r e c ­
o v e r e d  u n c h a n g e d  f ro m  h o t  g l w c i a l  a c e t l  c a c i d  m l  a f t - -  r  he a t ?  n r  ifch 
c o n c s n t r a t e d  h y d r o c h l o r i c  a c i d • The o p t i c a l l y  a c t i v e  h y d r o r e n  
p h t h e l e t e a  and. h y d r o g e n  s u c c i n a t e s  o f  - n m h t h y l & n i  s y l  c a r b i n o l  y i e l d  
o p t i c a l l y  i n a c t i v e  s u lp h o n e s ?  an d  t h e  i n f e r e n c e  i s  t h a t  t h o s e  e s t e r s  
unde  ego i o n i c  f i s s i o n  i n  t h e  c o u r s e  o f  t h e  r e a c t i o n ,  in v o lv in g ,  t h e  
t r a n s i t o r y  © r i s t e n . e e  of t h e  p l a n a r  carbon!urn. leatlor*. I t  i s  p o s e ! b l e  
t h a t  the  i n i t i a l  p r o d u c t  o f  t h e  r e  a c t i o n s  i s  t h e  s u l p t  in a t o ,  s H  oh 
i m m e d i a t e l y  u n d e r g o e s  an infcermolecs i i la r  r e o r r n n ;  m e n t  to  t h e  a u l p h o n e .
On.-.) o f  t h e  moat c h a r m  t o r  i s  t i c  r e a c t  Ions  o f  t h e  • & e i d  e s t e r s ' o f
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Some s u p p o r t  f o r  t h i s  v iew  Is  f c u ^ d  i n  t i s  i n v e s t i g a t i o n  o f  Kenyon an d  
f h i l i  i p a  ( J . C .  3 * ,  1 9 3 0 ,  167G) on t h e  r e  a r r a n g e m e n t  o f  ( - )  p h e n y l s  e t h ’- l -  
c a r b i n y l  j:>~ t o l u e n e  s u fc h in a te  I n f o  r l l - j> * to ly lp h e n y l i i i e th y l  s u l p h e n e .
The o p t i c a l l y  a c t i v e  p - t o l u e n e '  s u l p h i n a  t e ,  a  c l  e a r  l i q u i d  p r e p a r e d  
by t h e  i n t e r a c t i o n  o f  1~ phenylm  e t h y l  c r . r h i n c l  and  o - t o l u e n e  s u l p h i n y l  
c h l o r i d e  I n  t h e  p r e s e n c e  of  p y r i d i n e , o n  h e a t i n g  u n d e r  r e f l u x  w ifch 
e t h y l  a l e  " h o i  c o n t a i n i n g  p o t a s s i u m  c c  r b o n a t e ,  y i  e l  ded  t h e  o r i g i n a l  
e a r h i n o l  u n c b a n g e d  in  r o t a t o r y  oovior.  But  on  s t a n d i n g  In  a c l o s e d  
g l a s a  v e s s e l  f o r  a  f w i  d ay s  a t  room t e ^ e r s - p  no i t  d o r  os I  t e d
:he & l-su lohon<
an'"I i n  t h e  i tbosnoe  c:
rhe t r o n s f o r m a t J  on o c c u r s  s n o r t c n e e #  
(V t h  e t h e r  h a n d .  I t  a naira  wore
l i k e l y  fc ]to t  t h e  111b r a t e d  of - n a p h t h y l a n i  s y l c a r b l n y l  e a r b i n l r r  kafc icn  
w o u . l l  ) .>lgr i . i fa  h i  r e e t l y  t o  t h e  louc  p M i r  o f  e i e e t r e n s  o f  t h e  
s u  1 >> HI n  a  t  o  i  o  n  i
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The r e e c f l o n  t z  g o e s  t o  coiR.xa t i  on  lift a c c o u n t  e f  t h e  i n  s o l u b i  11 t y  c f  th  
s u l p h o n e  i n  t h e  a q u e o u s  Medium a n d  r i s e  t e f ^ u s f i  o f  t h e  s t m o t ’-ooj
s t o r i i l t y  o f  t h e s e  a u l  p h o n es  • 'Ah e  f o r m a t i o n  o f  s n l p h e n e a  by  t h e  
ab o v e  r e a c t i o n  i s  s i ra '  l a r  to  t h e  w e l l  known r e a c t i o n  o f  r e t h y l  h a l i d e s
31 .
M eth y l  h a l i d e s  end  mr-th' : l  s u l p h a  t o  a r c  teidtfn to  r e s e t  wl t h  f i s s i o n  o f  
t h e  n i k y l ~  h a l i d e  bond arf! t h e  s l k y l ^ c x y  bond r e s p e c t i v e l y *  ^
Th© p r i n c i p l e s  u n d e r l y i n g  th e  mechanism  o f  r e  pis. c l i e n t ,  i n  |
a l i p h a t i c  com pounds ,  o f  g r o u p s  c o n t a i n i n g  a n  . a sy m m e t r i c  c a r b o n  atom !
h a v e  b e e n  l a i d  down b y  Kenyon a n d  P h i l l i p s  (T ran s*  F a r a d a y  S e e * ,  i
1 9 5 0 ,  2 6 , 45)  and b y  H u g h e s ,  I n g o l d , e t  a l i i  {J . C . S . ,  1957 ,  1269}*
Sh o u ld  t h e  e n t e r i n g  g r o u p  become a t t & d n e d  t o  t h e  a s y c r a o t r l c  c c r t c n  |
a tom  b e f o r e  t h e  d i s p l a c e d  g r o u p  becomes d e t a c h e d ,  t h e n  t h e r e  is  ;
i n v e r s i o n  o f  c x n f  i r e  r a t i  on w i t h  a s m e l l  amoi/nt c f  r r c e n l s r t  I o n .  ;
A -  X + Y* * y" >*A  ^ 7. sr A -  Y  +  *
I n v e r s i o n  r e s u l t s  beeeu  so t h e  a t t e e d r in  g r e a g e n t  a p p r o a c h e s  t h e  
a syrema t r l  c c a r b o n  atom on t h e  s ’ de r*omo to  f ro m  t h e  r r c u r  tb o t  I s  ||
d l s  p l a c e d .  The c o n t r o l l i n g  stx.go i s  b l m e l  eoula-*. Ghoul f , hr w e v e r ,  ‘ !;
t h e  d l  s o l  r e d  group) became d e t a c h e d  b e f o r e  t h e  e nt © r in g  r r o v p  r e t s  . .
a t t a c h e d ,  t h e n  r a o e n  I c a t io n .  i s  c e n s i  ?. e n a b le  j | ;
•+ —
A -  X — => A +  X | ;
■+ ! '
A d* y  —^  A —Y
T h i s  i s  a t  *o s t a g e  p r o c e s s ,  end t h e  c o n t r o l ' ' l u g  s t a g e  i s  rn imo? ecu!? r  
Any r e t e n t i o n  o f  o p t i c a l  a c t i v i t y  due  t o  t h e  s h i e l d i n g  ac1 i .cn  c f  t h e  j
r e c e d l n -  i o n  w o u l d , I n  t h l  a Ins  te .nee ,  !•? ad t c  I n v e r  si on* - h e  u n i -  :
m o l e c u l a r  mecbmri m  p o s s i b l e  when th e i r  en d ,  A — X. i s  | |
i
s u f f i c i e n t l y  s t r o n g *  y w f g rc . t Thus th e  o c c u r r e n c e  | j 
o r  a b s e n c e  c f  r r c e m l  s e t l o n  p r o v i d e s  an importer* t  c r i t e r i o n  c f  r e s e l l  on j 
r aecbonism .  !
I t  aa a T.een. s be*1??! the  t  e h o C - n ^ p h t h y l s n l  s y l  c^ rb i r to l .  i s  t r i ­
t u r a t e d  w i t h  c o n c - n t  r a t e d  h y d r o c h l o r i c  a c i d  o p t i m a l l y  I n a c t i v e  
o £ - n a p h . t f t y l a r l s  p y l  m e t h y l  c h l o r i d e  i s  o b t a i n e d .  The r e a c t i o n  
t h e r e f o r e  t s ' k “-s p l a c e  by t h e  u - t e o l e c u l a r  me c h a r t  sir i n v o l v i n g  t h e  
t r f . n ^ i t c r y  e x i s t e n c e  o f  t h e  p l a n a r  o f i r b n n h i r  k o t i o n .  ^ 'his  I s  i n  
c o n t r a s t  to t h e  i n t e r a c t i o n  o f  1** |3«ccfcanol  w i th  h y i r o y e h  c h l o r i d e *  
f o r  & x h ' " A s l t o  forts. ol - c h l o r p - o o t a r i e • ~ a  r e a c t i o n  'which w u s t  
n e c o s  - a r i l y  p r o c e e d  aeco  r d l n g  t o  t h e  b im olec3’l&.r mec fh-n i  sr»5
m e t h y l  a l c o h o l  c o p p e r t l v e l y *  The op t  i o a l l  y a c t i v e  f c r ; r ,  c f  t h e
e s t e r a  r i v e  o p t i c a l  Ty I n a c t i v e  e t h e r s #  Here r p a i n  i t  m e t  he 
i n f  e r r :  :d t h a t  t h e  n e e  ir. a!  sm o f  ‘the r c e c t i c n  I n v o l v e s  c l  kyl~< ryyor?. 
f i s s i o n  v/1 th t h e  f  o r  mat!  on r  f th<* p l a n a r ,  r r c e r i s e d  c ^ v t c n h i r  k a t i o n ?
a  j i
fii.6 vc ic l  &j\i i t : * t r r l  e a t e r s  ( p h i h e l a i f - s  e i  s u e d n '  t e s )  r e a d i l y  
y i e l d  c r y s t a l l i n e ?  e t h y l  and m e th y l  e f - e r s  by r e  r e t i o n  w i th  0 t h y l  a n d
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f h e  e q u i l i b r i u m  i s  d i s p l a c e d  i n  th e  f o r w a r d  d i r e c t i o n  b e c a u s e  o f  th.®
e x c e s s  o f  a l c o h o l  u s e d .
Aik?;!- O r r r ^ > ' l£ ?»io n  In  D e r iv a t iv e s  o f  ^ Methy l - p 1 - wethoxyb enzhyfno 1 # 
p~Xa o p r e n y l-o 1 -methoxytjen sbghjroTj^ jand_«6 - N gp h th y l-o -r? e th oxy  phenyl 
c s r h i n c l . .
o
p M i a t h y l - r d  - n o t h o x y b ^ n s h y : - r o l * e  c r y s t a l l i n e  sol i ' ; ' ; ,  k • n * G l-62  
•»?f;S p r e p a r e d  by  t h e  i n t e r a c t i o n  c f  a n i a ^ id e h y d .e  and oy tc?  ylwegmesi nr? 
b r o m i d e ,  and d e c o m p o s i t i o n  o f  t h e  r e s u l t i n g  com plex  u H h  c .o ld  
uimnoniuBi c h l o r i d e  s o l u t i o n .  I t  r e a d i l y  f o rm s  a h y d ro g e n  p h t b a l i e  
an  1 h y - r o e o n  s u c c i n i c  e s ti- r  , In  y i  e l  d. s o f  DOy o r - no no,  v/heo n i l  - wed t o  
re-^cfc u r n e r  rr? 1:1 c o a l i t i o n s  w i t h  t h e  c p p rto p M a t o  a c i d  ■-n h y -W A e  i n  
th e  p r e s e n c e  o f  p y r i d i n e .  D e c r e a s e d  y i e l d s  r e s u l t  a t  M y  h e r  t e n p -  
a s  I s  s h c n n - b y  t h e  f r e t  t h c t  I f  t h e  ^ e B c t i c n  n i x t v r e  I s  
h e a t e d  on. t h e  w a t r . r - b j ; t h ,  o n l y  a  5 0 f  y i e l d  o f  t h e  h y d ro g e n  n h th o l  i c  
e s t ^ r  I  3  oM M jied *
th e  fo 1 1  oaing[i  1 a y r cm o o n b - t n c  c *7 o f  t h e  r c c c t l  m s  o f  t h e
c a r b l n o l  end o f  i t s  e s t e r s :
XC
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f*he sod ium  s u i t  o f  t h e  h y d r o g e n  p h f h - l i o  e s ^ r  r e a d i l y  d e p o s i t s  
t h e  n su  t r o l  e s t e r  i n  e. q u e r n s  so ' lu t  5. o n ,  t h e  3 o p e r a t i o n .  ha i n f .  couple t e  
a f t e r  a h o u t  20  m i n u t e s *  yi e l d s  a av lp/ ione by r e - - c t i m  wi t h
sod ium  p“ t o l u e n e '  s u l p h i n a t e  i n  a q u ee n s  u t l  o n .  As oc t h  t h e s e
r e a c t i o n s  ha va  b e e n  o b s e r v e d ,  o n l y  i n  e s t e r s  t h a t  u n d e r g o  n l k y l -  
oxygen  f i s s i o n  w i t h  e. p. s o , such a s  th e  at, 1. d. e s t e r s  o f  oc-naph thy l  r n i s y l  
c r r b i n c l ,  i t  m us t  be i n f e r r e d  t h a t  t h e  e s t e r  i n  q u e s t i o n  b e l o n g s  t o  
th e  seme c a t e g o r y .  I r , t h e  e c s o  c f  j>  inst h o x y b e n g b y i r y  1 h y l r o g e n  
p h t h a l c  t e  ( H i d ,  D e n s i t y ,  Tenyon end ^ool  e l t ,  Inc .!  50-fm.? I f  v a s  
r e p  o r  feci fcha t  the  3 ©oe r a t i o n  o f  th e  n e u t r a l  osb*"r w t- a c.orp - -■•* na a f t e r  
a b o u t  IB he  , * s . f a s  com pared  *vifch 20 min t e a  f o r  n~ &%%.$ n e t h y l  p f ~ 
j i t  th o x y b a a  sehydryl h y d r o g e n  phtbsl** t e .  f 'hen t h e  adder.  e f f e c t  of  
h e  to  t h e  e l e c t r c n - r e l e a s e  o f  t h e  n - .ne th y l  f r o u n  i n  t h e  l a t t e r  
compound i s  fcaken i n t o  c o n s i d e r a t i o n ,  t h e  g r e a t l y  s-.-eod e f ' r e a c t i o n  o f  
o f  r h i a  e s t e r  i s  n o t  u n e x p e c t e d .
t h e  a c t i o n  o f  d i l u t e  aqueous ,  sod t u n  b y  ;ii?ox ? .-}& ( 0.3J1) o n  t h e  
h y d r o g e n  'smce i n a t e  g y m 5 a <«rr p e l  a i m  r - s r i t ;  f o r  ' I n  t h i s  ’ r .s tanc© 
i t ’ a 3  n e t  t h e  n m s i r r l  -?3 t e r ,  b u t  t h e  e o r b i n e l ,  t h a t  n r s  ^.eecs i t d d  
On u r i  tv. r a t  in g  t h e  a c i d  e s t e r  n 1 t h  t h e  c r X o u l o t e d  m c i u . t  c f  d i l u t e  
a l k a l i ,  a t  no s t a g e  vms u c l e a r -  s o l u t i o n  o b t a i n e d ;  b e f o r e  t h e  e s t e r  
hod  h a d  tf.mc t o  d i s s o l v e  t h e  c r y s t a l l i n e  c * r h i n o  1  b e m n  r r p i i j y  t o  
s e p a r a t e  -  so  r e a d i l y  d o e s  t e y u r c l y a i  3 toko, y h o a ,  xk.AS phhnomn'i on 
b u s  i n  t h e  n e & n t t r e  bom. o b s e r v e d  by o t h e r  ^ o r k r r s  e t  u a t ^ e r s o a  
P o ly  fcechnl c . I n  b o t h  n o u t m i  e s t e r  lb r u a f i  on. a n  d i n  h y ' l r o l y a i s  i n  
w r e k i y  a l k a l i n 0 s o l u t i o n  i t 0 fimsfc s t a g e  i s  o i u - s m h b l y  i o n  i f  f i s s i o n  
o f  t h e  e s t e r ,  b u t  i t  i s  d i f f i c u l t  t o  trn ;e r s t a n d  why i n  sen© 
i n s  w in c e s ,  t h e  l i b o ^ r t o d .  c~*r bon turn ka t  i o n  s.< icu i - l  yxpr*'* t e  ^0 pi v© t.n.e
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n o n t r ? l  h H c  ir, e t h e r  I n s t a n c e s  i t  s h o u l d ,  on f e t a t i o n , r r - r  c t
aa l'h Vv’a c e r  t c  -  l r * c e r b i r i c l .  b h o t s v e r  th *
'iU<<uJ t . lon f  o.,- i,hn?)is a n o i r s l i - s  n s  y  b e ,  h o w e v e r ,  i t  i s  v e r y  l i k a l Y  
. th r fc  t h e  h y d r o l y s i s  o f  th «  h y d r o g e n  s u c c i n a t e  o f  ^ - m e t h y l  p * . » e t h c x y  
b y  r n y e n  sue  cl n a t e «  -p roceed ,  g a s  i t  d o e s  i n  v e r y  w eak ly  
a l k a l i n e  s o l u t i o n  a n d  i r d e r  mi I d  e x p e r i m e n t a l  c o n d i t i o n s ,  t a k e ^ c c e  
by  t o o  t m i w c l e c n l a r  me c h a n t  sm.
«- «c* uh■::r  e v n donee  o f  e l k y l - o \ y g e n  f  1 %n i c n  Igb fc tH ired  by  t h e  
res-. . i a e s  d t i A  v;.ni ch n-ifchtjTi^xy m t h y l - ^ - i r . a t h c x y b e n s h ; /  • r d .  g i v e s  t h e  
c o r r e s p o n d i n g  c h l o r i d e  ' h r n  f e r i t u b a t e d  v/f th c o l d  c o n c e n t r e  to d  
h y uro  c o l o n  ic  n c i d ,  end t h e  c o r r e s p o n d i n g  hi* e t h e r  .• bon hoe t e d ,
A t t e m p t s  t o  r e s o l v e  t h e  e n r b i n o l  nrc ce e d  on t h e  v/hcle' i r  o e t l s f k c -  
t o r i l y .  hhe  h y d r o g e n  m  c c i r a t e  e ■ vO. 3 i n f 5 nod - — -p-- •> *T~
w i t h  c In c h o n !  el I ne ,  '•#•:! ch e f t  Pr f e r n  p p  - y , . . ^  .r , f „ fW r. .-'a t o n e
f o l l o w e d  by  d e c o n p o s i  t io .n  mi t h  oc i d ,  d d d o ]  r ~
in n  e t i  ve h y a r c  g e n  3 no,0  xno to* bho r  3 t  ■- ~s a -* r t f j- , p -,•• - ... + . ■• - > „ ^
 -----  ------- * ' • - ■•' *-■ -  ,jr >--• i.i t O
a l k a l o l d a l  s a l t s  w i t h  q u i n i d l n o  o r  b r r d n e .  The h y i r c y e n  M u d e d  t e  
g a v e  a c r y s t a l l i n e  o u i n i d J n e  3 n I t  frr-r? a c e t o n e  which  a f t e r  s e v e r a l  
r e  c r y s t a l  U  3 r a t ion  3 end d e c o m p o s i t i o n - ,  w i th  d i l u t e  r f p  d d  f e d  a 
h y a r o g e n  o h f - o i l e  e s t e r  c f  d m  r o t r  t o r y  p r w e r ,  . f a r t h e r  r.ttev> 1 3 t c  
e f f e c t  a o r o l  l i o n  by t h i s  i reoos  she  wed t  hr  t  t h e  3 on or a t ion. was 
i r r a m . i a r  ^rr> p a r t i a l *  i - n i l i r r c  tc e f f e c t  & s 0 f j.3 f a c fccry r c s q ! u M  on o f  
u b lo  c a r c . i n e l  n i f f t  be  r o o r l b d .  t o  two c a u s e s .  I t  i s  p o s s i  b l e  t h a t  i n  
t h e  c r  s e  o f  the h / r ^ g a n  su.cn W .  t o ,  d n e h o r l d n e  com bines  w i t h  b o t h  
e n e n t i c i r rn h d ic  t o  h  -o c r y s t a l l i n e  s a l t  s i n  w h ic h  t h e  d i f f e r e n c e  i n  
s o l u b i l i t y  i n  f e c e k n e  u n y H fx b b t  I c  i n a p p r e c i a b l e ;  w h i l e  I n  t h e  c o s e  
o i  th e  o u l n i  t i n e  s c l t  c r  t h e  h  r n c r e n  p h t h a l  1c e s t e ^ ,  t h e  f i f f e - e n c e  i n
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s o l u b i  1 .1. ty  be tw een  -he . tv/c f o m s  i s  o n ly  s l i g h t *  On the  c t h c r  h&.nd 
th e  ^ - lue thy l -p^ is je tho jcyD ^nahydry l  r a d i c a l  may be s o  l a b i l e ,  t t e t  the  
fa l lu re j r .^y  be due to  t h e  co n t i n n e d  i o n i s a t i o n  and c o n s e c u o n t  
r a e e ie l s a  t i o n  o f  t h i s  r a d i c a l  d/aring. th e  v-rry p r o c e s s  of f r a c t i o n a l  ' 
c ry  s t a l l  i s  a. t i  on o f  t h e  a l k n l c l  da l  s a l t s .  *he r a e s r d s a t l o n  o f  
«C -  nap h t  h y l  a •«1 s y lc  a rb  i  ny 1 h y i r o g e n  o h t h a l a t o  i n  t h e  s o l i d  s t a t e  h as  
a l r e a d y  been a c t e d ,  and i t  i s  n o t  u n l i k e l y  t h a t  the  problem o f  
re  s o l  r i n y  many o f  t h e s e  s e c o n d a ry  a l c o h o l s  c c n b - i n l n g  st rong; e l e c t r o n  
r  d . f  - s* n:, g r o u p s  .‘ 8 d l l . h r  t o  tha  t  of r e s o lv l r^ *  t h e  •*• :» t - c ry  a l c o h o l s  
t h e  e a s e  •■••ith ,’J s lch  '.-he. hyd rogen  p h t h a i  a te  o f  thyl«£*-sr .*thoxy- 
bonPhy -’r o l  u n d e r  poos s.l h y l -  oxygen f i s s i o n  i s '  a enf l o n e !  by t h e  r e a d i n g s  
w i th  -rbieh th e  p g r t l< » l ly  a c t i v e  e a t e r  r r c e r i a e s  i n  v e r i e r 3 s o l v e n t s  a t  
reer« U o v w u  lw--e* Thcso r e s u l t s  o.ro r e c o r d e d  l,i  tin- i  :'*’e on p&.ge £,4.
cj- |Kjl j^^ Q.'ri'rnQ.nhxl Sft-C tcoTL ,
p - l s o p r o p y l - » p f - m e t h o x y c e n z h y d r c l , p r e p a r e d  from a f r i  guard  
r e a g e n t  i n  a s i m i l a r  w*y t o  n - m o th y l - o d - m e t h c x y t w m h y d r o l f l a  e 
c r y s t a l l i n e  s o l i d  re  sa m b l ing  the  l a t t e r  com pound hi  i t s  p h y s i c a l  
p r o p e r t i e s *  I t  g i v e s  a good y i e l d  o f  th e  h y d ro g e n  a h t h s l l c  e s t e r  bhe 
t h e  r e a c t i o n  i s  allowed, to  puooe&d u n d e r  the  m i ld  e< a d i t  i o n s  a l r e a d y  
d e s c r i b e d .  /•. Ik y I -o x y g e n  f i s s i o n  I s  d a w n  by (a)  the. f e t a t i o n  o f  a 
n e u t r a l  e s t e r  v/hen an aqueous s o l u t i o n . c f  th e  s o l i r n  s ^ l t  o f  t h e  
h y d r o E ' m  p h t h o l i o  esfc’- r  is k e p t  r - t  crhino oy t a s . p e r s t  r e s ,  (b) t h e  
f e r n s  t icn .  o f  s s o l o 'u n e  by th«* vsvc l  r e a c t i o n  o f  t h e  so fi rs* s a l t  c f  
t.ho hydro g e  0. o k i f i c  e o f ^ r  *. nd sodtatx  t o lu e n e  s 1 ph i  nr to  i n  
aeneous  a n lu t l 'O i ,  e r f  (c } the  r e - h y  f o r r e  t.1 on of  th e  0 0 v~-rr;-.en d in g  d i -  
e t h e r  • ;hen th e  e u rb * o c l  I s  h?a  t e d .
I 3 7 .
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. 11 5:3 ^  > / _ . « , n.-.ne - f  t h .
^  t h " U ^ t h y l - ^ - c ,  ^ r . ^ V r . n zU -p  ~ y l  end £ - i 8 C -  ■ \
? r o p y l - Jj'_v;:stho.^v'ben2h7r:i’j ' l  *». ,
" ...... , r ^ ' \  ih c  w i n e s  c f  t h e
“ r‘e l “ * ....   h — -  v , , „ ,
Z  ~  . f t f t o . . . , « , . ,  „  9 « n j
b ;  O V t S  C i l '  l  U S Q ' J O U  ( J V c " T  c*** '■«• v  <** %' *f t -  - ( u . „ , . . ,  ^ g j  l n , y C f . t e  , h 5 t
e x h i b i t  weak e l e c t r o n - m  ••>•■> 7 ,-n <n.* ,  .  . .i 4 w i .  iAM i n a c t i v e  s f f e c fc  c f  th e  aJ p hy l
£ 1*0 .ip i n c r e a s e s  bv " ^ i r r . q . t f o  •• .
a e t h j l  a n d  s w f c a l l r  r r . e c h a s  a n - * , -  ,. .* a - .0.0 Or> Vh,r.n,.3 g.!.^ gv,e
a t t “ f;hen PPOUp ° f  ^  — d f a £ e n w l l y
lB / .  "UU n ,jb  t h " ;'5i3?OClStt ° n Coy t "n t2  - f  s a tu r a te d  a l i p h a t i c  
a c i d s  as  I 'cccrlc .a  bv t-*-..— fm ,_„ -
" ( 1 9 3 9 ,  £ 5 ,  ’-P I)  and , 1th
jCiiB-raey, and K le r n w 'a  c o ^ f l r l s m  (J .  , l o ^ ; m ,  a ? , )  c ,
^ ' ' ^ h l o  e x t e n d  "con methyl t d ^ h e p f y l ,  tbe
f o l l o w i n g  c r d - r  f o r  : n c ? p , s n r , ; .  «-) e o t r c n  r e p n l  s i c n r -
•5? - Q g  < lost- Q.U,
I t  ha.3> hftwcvor, he n  n o n  c f r  t h * t  rt?^ c t l y  l in V , .d to  ^
s y s t e m  t h e  P rou;.,3 , ^ t h y l ,  e t h y l ,  i s o - - r o p y ! ,  and t  e ^ t - b u t v l ' o f t a n
d e o a r t  f r «  t h e  n c n ^  o r d e r  o f  t h e i r  i n d u c t i v e  * ,T e c t a  -  r -e thy l
6jv..nixblfcing a t v  t v ^  o * f*n «„ -, »
  "T c -  e p u l  s i  on s u p e r i o r  t o  th r t  o f  the
otl<ep n.ro'j o s • 4-v,« w  ,* *. i
   ' ' .............. ^ n ^ - n  e -- ,n - ,ie . ,  , ,f  t h i s  o n n r a l o u s
b e h a v i o u r  o f  . - e t h y l  a r o  found i n  th e  s t u d i e s  o f  ^  PftTP9 ftn^
c o l l . - t o r .1 t o r s ,  who have 8h<nm f r e t  th e  m o n o -n i t r a t io n  ( J . C . S . ,  193 ;,fPn 
-  e a ly h o n n t io n  d . C . " . ,  1 9 3 4 , 1501) -  h a l o . e n a t i o n  ( l o c / c i t . ) ' o f
o y cy m m e *.r.l:o3 p l a c e '  a l m o s t  e x c l u s i v e l y  u t  t h e  p o s i t i o n  eu- t a m e tb y l*
I n  a 11 s c *5s a l o n  o f  t h i s  s u b j e c t  I -aker  arid N>l h«n {O'.O# S . ,  1 9 3 r-, 1841)  •
h a v e  found i t  n e c e s s a r y  t c  p o s t ;  l a t e  a nc *? mechaniesr  o f  e l e c t r o n -
r e l e a s e  o f  a l k y l  p r o  ups  a t t a c h e d  to  u con  j u g a t e  on a r o u e  t i c  o y s t e r ,  a
m echanism t l v  1; i s  d i s t i n c t  f ro m  en d  a d d i t i o n a l  t o  t h a t  n h l c h  a r i s e s
f ro m  t h e  n o rm a l  -indue fcivs e f f e c t .  I t  Its s u g g e s t e d  t h a t  t h e  d u p l e t s
c f  e l e c t r o n s  l i n k i n g  c a r b o n  t o  h y d ro g e n  I n  one o f  t h e  g r o u p s ,  --Clf*
CR^k, and  CH K , c o r e  u n d e r  t h e  in. f l u  once o f  t h e  a d j a c e n t  c a r t o n  a t  053 
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o f  a  c o n j u g a t e  s y  s t f F  ,  p l e d . n o  r i s e  t o  f l a p  l a  o e . v m b s  r m r o  r e n t e d  t h u s ?
[ j
H X c - * — c «  c H — c = 4 «  c  - —
T h i s  e f f e c t  c a n n o t  t h e r e f o r e  o p e r a t e  ahon t h e  a t t a c h e d  g r o u p  l a  -CH ,  |
3 j
s i n c e  d i l s  h» s no h y d r o g e n  a t e n  o f  t h e  n e c e s s a r y  t y p e , and  i t  i s  !
o b v i o u s l y  g r e e t e d  f o r  t o e  r? e t h y l  g r o u p  t h a n  f o r  t h e  i s o  p r o p y l , s i n c e  
t h e  i h r r - e r  h e 3 t h r e e  h y d r c g # ^  a tom s t h a t  c m  ecwo rn'h" r  the i n f l u e n c e  < 
o f  the  a d j a c e n t  c a r b o n  s tc-m c f  a e o n j r . g c t o  o y s t e r ,  a s  c r r r ® r e d  w i t h  ;
two h y d r c g e n , a tc r rs  o f  t h e  l a t t e r .  The q u a n t i t a t i v e  l a v s  r o v e m l n g  j
t h e  pcstnl.*' t.e-i e f f e c t  s h e  a t  u r c s n e t  s irkr iokn,  h u t  f rom  t h e  a v a i l a b l e  
e x p e r i m e n t a l  d o t ? i t  1 b c o n c l u d e d  i r * t  th e  t o t a l  e i e c t r o n - r a i e r . s& j
( l . o *  I n d u e t 5 ve e f f e c t  + p o s t u l a t e d  e f f e c t ) I s  g r e a t e r  I n ' t h e  c a s e  o f  
m e t h y l  t h a n  i n  t h e  c a s e  o f  1 s o - p r o p y l  *
I n  a g r e e m e n t  r i  th  t h e s e  r e c e n t  cc^e  l\?si ens  none err\1  o g t>o e l e c t r o n  
r e l e a s e '  o f * e 1 j>hyl g r o u p ?  p t t m h e d  to  an n r c m a t i e  r n i c lo r  s , ? t  h a s  a l s  c 
b e e n  fount!  i n  t h e  p r e s e n t  1 o v e a t i f ;  a t i c -n s  t h a t  t m  d e c t m n  r e ^ m s e  c f  
t h e  m e t h y l  g r o u p  I s  n r  o r t e r  t h e n  t h a t  c f  t h e  1 s j> - p r o p y l . The t i r e  f o r  
t h e  e t e  s* o* r a t i  on o f  t h e  r ev .h rn l  e s t e r  f  rom a n  a q u e o u s  s o l u t i o n
o f  t h e  sod ium  s a l t  o f  - u c t n c x y  k e n z h y l r c l  h y d r o g e n  p h t h a u  t e  >
i s  a b o u t  f t  m i n u t e s ,  v i s i l e  i n  t h e  o a s o  of  p - 1 s o p r o p y l  h& tz
“Ml1 'b e n s h y d r y l  h y d r o g e n  p h t h a l a y e  I t  l a  a b o u t  3 h o u r s .  As
b o n d - f i a s  i o n  ua.<e 11 y co o t r o l l s  t h e  r a t a ,  hha c o n t r o l l i n g  s t a g s  I n  
n e u t r a l  e s t e r  f o r m a t i o n  i s  p r o b a b l y  \ m i m o l e c a l o r y  and the  g r e a t e r  
s p e e d  c f  t h i s  s t a g s  I n  che  c a s e  c f  ^ - iy i o t h y l - j d «- mothoxybex\2h y i r y l  
h y d r o g e n  p h t h a l o t e  e *n o n l y  be cue  t o  t h e  g r e a t e r  c l  e c t r o n - r e l  e a s e  o f  
t h e  ^ s u b s t i t u t e d  m e t h y l  g ro u p  I n  t h i s  0  3te.% The .K; fhc:J a d o p t e d  f o r  
eompe r l  n r  the  s .ueeds  o f  t h e  t o o  r e a c t i o n s  c o n c e r n  e l  c.-n o rgy  b e  
r e g a r d e d  an q u a i l t a t i v e j  d i f f e r e n c e  I n  t h e  t i r e s  f o r  the o r r r r e t e  
S i g r r s t i r h  o f  t h e  neutra'-.l  e s t e r s  l->, n c v o r t f e l 0 3 s , v e r y  - n o t i c e a b l e .  !
oC-ba.)t-f;b-irl-o»Me. tit c o r  p h ^ u y l  card  i n  c l  I c e  c r y s t - 2  “ I n c  r  h h  p r o * r e d  ||_  .  _  „ . ; 
by  t h e  i n t e r  r e  t l o n  c f  o**ms b ' io ry b r r i r  ~1 f  rhycle end 06 -no  7r~ r  a gc eslr*m
b r o m i d e  a r i d  d e c c r u o s i t i o n  o f  t h e  r  - s u i t i n g  cc-rq i  e.l w i t h  a? o n i rm  j.
c h l c r j . d c  s o l u t i o n .  I t  g i v e s  9un y i e l d s  o f  t h e  h ; i r c g o r  phi bn? 5.c and
hydrogen,  s u c c i n i c -  o s b r r r  on r - a a f i o n ,  t r a i n  r a i l  cond  11 • 5.c>nr., w i t h  t h e  j_
r e  spe c t i  v© a c i d  an h y d r i  d • 3  I n  t h e  pro  a o n c e  o f  p y r i d i n e .  B e t h  t h o s e
a c i d  e stm u b 'y i e l d  a c r y s t a l l i n e  s 'u lp h o n e  on r e a c t i o n  wi th s o l iu m  r>~;
t o l u e n e  s u l p h i n a  t o  i n  a q u e o u s  s o l u  t i o n .  The h y d r o g e n  S ' r c  h a  t e  \
b e h a v e s  I n  a  manner  si m l a r  t o  l ^ x y b e r ^ h g l r p 0 h y d ro g e n
s u c c i n a t e  d m  d i s s o l v e d  i n  d i l u t e  aqueous a l k a l i ,  f o r  t h i s  t re a t r . e r fc
l e  a-’.s e s s e n t i a l l y  t o  I i y i r u l y c i  s and  t h e  n e u t r a l  es ter* i  3 n o t  t h e  r a i n  p
p r o d u c t  o f  t h e  i n a c t i o n .  The r o a d  l a e s s  .& th  w h ieh  t h e  h y d r o l y s i s  j
t a k e s  p l a c e  i n  a p r a c t i c a l l y  n e u t r a l  s o l u t i o n  s u g g e s t s  t h a t  t h e
m echan ism  i s  u n l m o l e e u l & r .  The hy no gen  y h t h a l n t e  g i v e s  a n e u t r a l  e a t s !
when d i s s o l v e d  i n  d i l u t e  a l k a l i ,  ‘•‘■he c a r b l n o l  g i v e s  t h e  c c r r e s n c n d i n g
& i - e t h e r  when h e a t e d ,  and  th e  c h l o r i d e  on r e a c t i o n  w i t h  c o l d  c o n c e n t ­
r a t e d  h y d r o c h l o r i c  a c i d .  dfre c h l o r i d e  r e a c t s  t h  sod ium - n - t o l u e n e  
su lphinafc© i n  a q u e o u s .a c e t o n e  t o  y i e l d  t h e  s u l p h o n e .  The r e a c t i o n  
o f  t h e  c a r  b i n d  and  i t s  d e r i v a t i v e s  whlch. a r e  summer 5. p.ed i n  t h e  
a cco m p an y in g  schem e ,  arc t h e r e f o r e ,  i n  ' f u l l  a g r e e m e n t  w i t h  t h o s e  o f  t h e  
o t h e r  s i c - h o l s  and t h e i r  d e r i v a t i v e s ,  v h i c h  r ^ e e t  w i t h  a lk y l - .o x y g e n  
f i s s i o n . r
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An t  V; e "h :*is o e ’.v d  llh " 1 e ex  m r  l r,v?n he.‘1 rl. c e r ’o
now be r i  v i d e d  • i n t o  f o u r  cl  © s e e s
rl 1 e e s t e Y‘3 f ay  
To t h e  f i r s t  o f  • t h o s e  be 1 one? t h e
ci mol e" *• l i  olie b ic  'e s te r*s  which, r e s e t  with. a c y l —cnoj.gen f l .cs i .on  o r f y *  
b e x t  are e s t e r s ,  s  c h  a s  t h e  s u b s t i t u t e d  a l l y !  e s t e r s ,  wb ieh r e a c t  
w i t h  a l k y l - o x y g e n  f i s s i o n  u n d e r  r p r r o n r l a t e  c o n d i t i o n s . Tn t h e  
(q <5 c-f t n e a'^hrlani s v l  c or'" i r c l s  tbo  t e n d e n c y  to .ar i s  ,el k y l —oxygen 
f i s s i o n  i s  v e r y  y/r* on evinced and th  i s  i s  t h e  us  0*0 . mechanism i n v o l v e d  
i n  t h e i r  r e  a c t i o n  a .  F i n a l l y  ccrne t h e  e s t e r s  c f  t e r t i a r y  a l c o h o l s
w h ic h  p r o b a b l y  r e s e t  * i t h  a l k y l - o x y g e n  f i s s i o n  o n l y .  .. l ‘h e  *
c l a s s i f i c a t i o n  i s  o n l y  an. a p p r o x i m a t e  o n e ,  end  t h e  d i s t i n c t i o n  J
b e t w e e n  t h e  merM  r a  o f  one c l a s s  o f  e a t e r  e n d  o f  a n e t h e r  i s  o f t e n
1
■blurred. Thus t h e  e s t e r s  c f  n h e n y l r n r t h y l  c e r b i n o l  an d  <>£« n en h th y l r» e th j  
c a r b i n e  I  t e n d  to  r e a c t  w i t h  s  1 Icy 1 - oxygen f i s s i o n  t h o u g h  t o  & l e s s  e x f W ;  
t h a n  t h e  e a t e r s  o f  t h e  a l l y !  a l c o h o l s *  t h e y  w o r l d ,  t h e r e f o r e ,  o ccupy  
a p o s i t i o n  b e tw e e n  t h o s e  c f  t h e  s i m p l e  a l i p h a t i c  e s t e r s  r n d  t h e  
e s t e r s  o f  t h e  ? 11 y l  alc^" h o l s  * A n o th e r  b o r d e r l i n e  c o s e  i s  t h a t  o f  
b e n s h y c i ry l  h y d r o p m  p h t h a t s  t e  w h ic h  g i v e s  a sxilpbonefc*? on r e a c t i o n  
•with A o d i r r i  jg~ to-Xum e s u l p h i n a t e  i n  aqvec-u a s o l u t  i o n ,  t h o u g h  i t  d o e s  
n o t  g i v e  a  n e u t r a l  e s t e r  when d i s s o l v e d  i n  d i l u t e  a 3 k a l i  f i t  i s  
p r o b a b l e  t h e  t  t h i s  e s t e r  wotilcl o c c u p y  a p o s i t i o n  b e tw e e n  t h e s e  o f  
t h e  o f  t h e  c 1 '  y l - r l c c h c l s  anti o f  th e  e s t e r s  o f  t h e  c v y l a n i s y l
E X P E R I M E N T A L .
cC-Bromona p h t h a le n e . To a w e l l  s t i r r e d  m ix tu re  o f  2 5 6 g .  (2  m o ls . )
o f  n a p h th a le n e  and 1 3 8 g .  ( 8 5 c . c . ) o f  carbon  t e t r a c h l o r i d e ,
h e a te d  on t h e  3 team -b ath  to  g e n t l e  b o i l i n g ,  was g r p d u a l ly  added
3 5 4 g ,  ( l l O c . c . ,  2.&mol3.) o f  brom in e. THa r e q u ir e d  about 8 h o i-rs ,
c a r e  b e in g  ta k en  t h a t  p r a c t i c a l l y  no bromine was c a r r ie d  o ver
w ith  th e  l i b e r a t e d  hydrogen  brom id e. When th e  a d d i t io n  was
c o m p le te ,  th e  m ix tu r e  was f u r t h e r  h e a t e d ,  w i t h  s t i r r i n g ,  u n t i l  th e
e v o l u t i o n  o f  hydrogen brom ide c e a s e d .  The carbon  t e t r a c h l o r i d e
was th en  rem oved, by  d i s t i l l a t i o n  from th e  ste& m -bath , under
s l i g h t l y  d im in is h e d  p r e s s u r e .  The r e s i d u e  was mixed w ith  POg. o f
o o
powdered sodium h y d r o x id e  and s t i r r e d  a t  90 - 1 0 0  f o r  4 hours*
A f t e r  t h i s  t r e a tm e n t ,  th e  l i q u i d  was d i s t i l l e d  u n d er  dlmlnifced
o !
p r e s s u r e ,  oC^  -b rom on ep h th a len e  p a s s in g  o v e r  a t  1 4 5 -1 4 8  /20m .m , |
C o lo u r le s s  l i q  u l d .  X i e l d  2 9 5 g . , 70$  c f  th e  t h e o r e t i c a l  amount.
The p r e p a r a t io n  I s  d e s c r ib e d  i n  Organic S y n t h e s i s ,  C o l l .  V o l .
I . ,  p .  1 2 1 .
d l -  ed - N a p h t h y la n ls y l  c a r b ln o l t  A G rlgnard r e a g e n t  was prepared
[ |
b y  a i d i n g  a s o l u t i o n  o f  -b rom on ap h tha len e  ( 2 0 7 g . )  In  e t h e r
{ 4 0 0 c . c . ) to  magnesium (2 4 g * ) c o v e r e d  w ith  a l a y e r  c f  e t h e r
( 1 0 0 c . c . ) To g e t  th e  r e a c t i o n  to  s t a r t  w i t h in  a r e a s o n a b le  t im e  Ii
i t  was found n e c e s s a r y  t o  us e about 1 g .  o f  i o d i n e .  Once
s t a r t e d ,  t h e  r e a c t i o n  was m a in ta in e d  a t  a b r i s k  r a t e ,  the  a d d i t i o n
o f  th e  h a l i d e  ta k in g  ab ou t  3 h o u r s .  To co m p le te  th e  r e a c t i o n ,  tbs
r e a c t i o n  f l a s k  was g e n t l y  h e a te d  f o r  a f u r t h e r  h a l f  h o u r .  The
G rign ard  r e a g e n t ,  w hich s e p a r a te d  a s  a h ea v y  o i l ,  was brought i n t o  |
s o l u t i o n  by th e  a d d i t io n  o f  d ry  b en zen e  ( 5 3 5 c . e . ) j  and t o  t h i s ,  |
a f t e r  c o o l i n g  i n  a f r e e z i n g  m ix t u r e ,  was added d u r in g  4 h o u r s ,  a |
s o l u t i o n  o f  a n ! s a ld e h y d e  ( 1 2 2 c . , * 0*9 m c l s . ) In  e t h e r  ( 2 0 0 c . c •)
The r e s u l t i n g  co m p lex , w h ich  rem ained In  s o l u t i o n ,  was h y d r o ly se d  by
th e  s lo w  a d d i t i o n  o f  a c o l d ,  s a tu r a t e d  s o l u t i o n  o f  ammonium c h i  or! 6 e
( 15GC.C. ) ,  t h e  end o f  th e  h y d r o l y s i s  b e in g  i n d i c a t e d  b y  th e  sudden
c l e a r i n g  o f  t h e  s o l u t i o n  i n  th e  r e a c t i o n  f l a s k .  The s e p a r a te d e t h e r -
b en zen e  l a y e r  was d r ie d  w ith  anhydrous p o ta ss iu m  c a r b o n a te ,
c o n c e n t r a t e d  to  s m a l l  b u lk ,  and m ixed w i t h  l i g h t  p e tr o le u m .
aC - N a p h t h y la n i s y l  c a r b in o l  (15£g* 8 60$  y i e l d )  s e p a r a te d  i n  p r ism s ,
nup* 8 7 ° .  I t  c a n ,  i f  n e c e s s a r y ,  he r e c r y s t a l l i s e d  from e t h e r -
l i g h t  p etro leu m * ( Shurakow ski, J .  B u ss .  Phys. Chem* B o e . ,, 1 9 0 9 ,£ 1 ,
o
1 6 9 2 , . g i v e s  m .p . 87 ) .  j
d l -  qC -N a p h t h y la n ia y l  e a r b in y l  h y d ro g en phth s l a t e .  F i n e l y  
powdered p h t h a l i c  a n h y d r id e  ( 1 5 g . )  was a id e d  t o  a s o l u t i o n  o f  
o G -n ap h th y lar iisy l  c a r b in o l  ( 2 6 . § g . )  i n  b en zen e  ( 3 0 c .c * )  and p y r id in e  
( 1 0 c . c * ) ,  and brou gh t i n t o  so l u t i c n  by  s t i r r i n g  and g e n t l y  warming. 
A f te r  s ta n d in g  a t  room t  e mperatura f o r  3 d a y s ,  th e  s o l u t i o n  which  
sh o u ld  n o t  have d e v e lo p e d  a pronounced y e l lo w  o&our, was d i l u t e d  | 
w ith  an e q u a l  v o t tm e  o f  a c e to n e  and washed w i t h  d i l u t e  h y d r o c h lo r ic  
a c i d  u n t i l  f r e e  from  p y r i d i n e .  From th e  d r ie d  b en zen e  s o l u t i o n ,  ; 
by a d d i t i o n  o f  l i g h t  p e tr o le u m , th e  m i d  e s t e r  was p r e c i p i t a t e d  as  .; | 
an o i l , 1which r a p i d l y  s e t s  t o  an c r y s t a l l i n e  mass on k e e p in g  i n  th e
r e f r i g e r a t o r  (a b o u t  4 0 g . ,  m .p . 1 4 ^ °-1 4 3 C)* B e c f y s t a l l i s a t l o n  from  
b en zen e  y i e l d s  p r is m s ,  m .p . 151°  ( 3 7 g .«  9 0 $  e y i d l  y i e l d ) .  Found
3.
b y  r a p id  t i t r a t i o n  w ith  0,1H  NaOH, M-410; ®2($2Cp5 r e q u ir e s  K*4J.2, I
By r e c r y s t & l l i s e t l o n  from a c e t o n e ,  i t  was o b ta in e d  In  c l u s t e r s  o f  j
ow e l l - fo r m e d  p r i s m a t ic  r o d s ,  m ,p , 85  ,  w h ich  c o n ta in e d  one m o le c u la r
p r o p o r t io n  o f  a c e t o n e ,  (Found by r a p id — t i t r  a t l o n -,--M- 47-3 ; |
m e le sm la r  propor t io n  e f  o o »t e n e » (Found by r a p id  t i t r a t i o n ,  M,*473;
^29% 6^8 r e q u i r e s  M-470) The p r e s e n c e  o f  a c e t o n e  was Confirmed by  
* o
th e  fo r m a t io n  o f  a 2 t  4 - d in l t r o p h e n y l  hydra zone (m*p, 128 , a lo n e  c r
m ixed w ith  an a u t h e n t i c  specim en) when a s a tu r a t e d  s o l u t i o n  o f
2 t 4 - d i n i t r c p h e n y l  hydr&ssine i n  a l c o h o l  was added to  a s o l u t i o n  o f  th e
e s t e r  i n  a l c o h o l .  The tn,p, o f  th e  c r y s t a l l i n e  e s t e r ,  c o n t a in e d
i n  a l o o s e l y  c l o s e d  v e s s e l ,  s lo w ly  r o s e  and a f t e r  some 10 weeks  
o
r e a c h e d  151 •
For th e  s u c c e s s f u l  p r e p a r a t io n  o f  th e  hydrogsa p h t h a l i c  e s t e r  i t  
l a  e s s e n t i a l  t h a t  t h e  r e a c t i o n  b e  a l lo w e d  to  p ro ceed  under a s  m ild  
c o n d i t i o n s  as p o s s i b l e .  I f  th e  r e a c t a n t s  a r e  h e a te d  On thfe s team -  
b a th  and th e  p r o d u c t  worked up i n  th e  u s  u n i manner, th e r e  i s  o b ta in e d  
a m ix tu re  w hich  can b e  s e p a r a t e d ,b y  e x t r a c t i o n  w ith  c h lo r o fo r m , i n t o  
$4y$xyM x»B3i p h t h a l i c  a c i d  and d l -  - n a p h t h y la n ie y l  p h t h a l e t e .  I t  
i s  n o t  p o s s i b l e  t o  p u r i f y  crude - n s p h t h y l a n i s y l  hydrogen p h t h a la t e .  
X&xlsxiuxfcjBS by e x t r a c t i o n  w i t h  d i l u t e  ammonia w h ich  b r in g s  about  
im m ed iate  d ls m u ta t io n  i n t o  d i-o £ -n a p h th y la r v t s y l  p h t h a l e t e  and 
p h t h a l i c  a c i d ,
{ - )  J i  - K a p h th y la n la y l  Hydrogen P h th a la te ;  To a s o l u t i o n  c f  th e
d l -e a fc e r  (1 0 3 g ,g u )  scxsxft#* i n  a m ix tu r e  o f  a c e to n e  ( lO O c .c , )  and e th y l
a c e t a t e  ( 2 0 0 c * c , )  was added b r u c in e  ( 1 1 7 g . ) ,  and a c l e a r  s o l u t i o n
o b t a in e d  b y  g e n t l e  warming and s t i r r i n g .  A f te r  s ta n d in g  f o r  two d ays  
a t  room te m p e r a tu r e ,  the  b r u c in e  s a l t  o f  th e  (*-)<• e s t e r  w .s
d e p o s i t e d  a s  a mass o f  f i n e  c r y s t a l s #  This was f i l t e r e d  o f f ,  and 
a f t e r  fo u r  r e c r y s t a l l i s a t i o n s  from a e e t o n e - e t h y l  a c e t a t e  was
decom p.)#  T h is  s « d t # m ixed w i t h  tw ic e  i t s  w e ig h t  o f  a c e t o n e ,  was 
decom posed w i th  c o ld  d i l u t e  h y d r o c h lo r ic  a c i d ,  when the  (~ } -* c i&  
e s t e r  was p r e c i p i t a t e d  s s  an o i l #  On k e e p in g  i t  i n  th e  r e f r i g e r a t o r  
f o r  seme h o u r s ,  i t  s e t  t o  a h ard  m ass , w h ich  was p u lv e r i s e d  to  a 
f i n e  pow der, washed s e v e r a l  t im e s  w i t h  w e t e r ,  and d r ie d  In v a cu o .
The a c t i v e  p h t h a la t e  so o b ta in e d  had m.p# 6 2 -6 3  * (Found b y  r a p id  
t i t r a t i o n  w i t h  0 * 1 1 ,  HaOH, M-4.15}# R o ta to r y  powers ar* r eco rd ed  In  
T able  I# I t  was n o t  found  p r a c t i c a b l e  t o  reeryatal** I s e  t h i s  e s t e r  
ow ing to  th e  r e a d i n e s s  w ith  w hich  i t  r a c e m lse d  i n  s o l u t i o n #
R ftcem lsatf.cn o f  (~ )  -C * Sfep8ithylan lsy l c ar b in y l  Hydrogeh
s o l u b l e  i n  a v a r i e t y  o f  o r g a n ic  s o l v e n t s  i n  w h ich  i t  r a c e r i s e s  
r e a d i l y *  The r e s u l t s  a r e  r e c o r d e d  i n  T ab le  IV#
R a c e m lsa t lo a  o f  ( - )°C - H a p h th y la n ls y l  c a r b ln y l  Hydrogen  
P h t h a la te  k% Hoorn Temperature*. The ( - ) -h y d r o g e n  phthala fce, obtain?  
g s  a f i n e  w h ite  powder on d ecom p osin g  th e  brud. n e  s a l t ,  was k e p t  i n  * 
s to p p e r e d  b o t t l e  and th e  s p e c i f i c  r o t a t i o n  ta k in g  p e r i o d i c a l l y .  The 
f o l l o w i n g  o b s e r v a t io n s  w ere ma&es-
© ©
o b t a in e d  i n  f i n e ,  h a r d , I r r e g u l a r  c r y s t a l s  ( 1 0 % * ,  m .p . 129 -1 3 0  !•
o
R hthal& te i n .V a r io u s  S o lv e n t s  a t  Room T em perature. The e s t e r  i s
S o l v e n t ,  a c e t o n e  ( 1 ,2 ;  e , 2 . 0 )
Time (d a y s )
0
4 1 5 .8
7
14
39
1 4 .6
1 4 ,. I  103 4 . ? °
s9
On th e  s e v e n th  day i t  was o b se r v e d  t h a t  c e r t a i n  p - r t s  o f  t h e  powdered 
phthalA t©  had assumed a p a s t y  appearancel* She jrpxftss p a r t s  so  
a f f e c t e d  s t e a d i l y .  I n c r e a s e d  in  s i z e  u n t i l  th e  change had spread  throug  
o u t  th e  e n t i r e  mass o f  th e  p h th & la te  and o n ly  a p a s t e  rem ain ed .
D uring t h i s  p e r i o d ,  a s  th e  above o b s e r v a t io n s  show, th e r e  was s t e a d y  
rtcem:? s a t i o n .  A f te r  fo u r  months a speelm en o f  th e  p ro d u ct  was t r e a te d  
w it h  ch l^ roforta ;  i t  was . p a r t l r l l y  s o l u b l e ,  1 c a v in g  p h t h a l i c  a c id  
u n d is s o lv e d *  Treatm ent w ith  d i l u t e  a l k a l i ,  l e f t  an i n s o l u b l e  
r e s i d u e ,  which on h y d r o l y s i s  y i e l d e d  d l - ^ - n a n h t h y l & n i e y l  c a r b in o l*
(  ^? oC ~ l a p hfchyXe nl  g y l  C a rb in o l  * To a s o l u t i o n  o f  th e  ( - )
©
-h y d r o g e n  p h th & la te  £ g .  — h  -  5 8 ,  ( 1 ,2 ;  o , l )  i n  carbon  d lsu lp h id © '—58^3
in  c o ld  a b s o l u t e  e t h a n o l  ( 1 2 0 e .c )  was added sodium h y d ro x id e  ( 0 . 5 c . c . ,
o f  50p) and th e  w h ole  r a p id ly  h e a te d  on  th e  s te a m -b a th .  A f t e r  5 mins,
a b u lk y  c r y s t a l l i n e  p r e c i p i t a t e  o f  sodium p h th a l& te  t e d  s e p a r a te d .
A d d it io n  o f  w a te r  r e s u l t e d  In  a c l e a r  s o l u t i o n  from w hich , on s ta n d in g
o v e r n i g h t ,  ( - ) -  o £ ~ n a p h th y la n Is y l  c a r b in o l  s e p a r a te d  i n  p r is m s ,  m .p.  
o ©
1 1 3  - 1 1 4  . K e e r y s t a l l i s a t i o n  e t h e r - l i g h t  p e tro leu m  y i e l d e d  c o t t o n
0 , * ow ool l i k e  c l u s t e r s  o f  n e e d l e s ,  m .p . 1 1 4 -1 1 6  ( l . l g . ) ;  - 6 0 . 5
( 1 , 2 |  c , 1 . 5 )  i n  carbon  d . l s u lp h id e .
H y d ro ly s is  c f  ( - ) *£ - K a p h th y ia n la y l  c a r b in y l  Hydr ogen Phthal s t e  
w it h  C o n c e n tr a te d Aquecus godlum H y d ro x ld e . The ( - ) - e a t e r  ( 3 g . ) 
was t r i t u r a t e d  w i t h  sodium h y d r o x id e  ( 1 0 c * c .  o f  ION) * The r e s u l t i n g  
p a s t y  s o l i d  was d r ie d  i n  vacu o  and e x t r a c t e d  w ith  e t h e r .  The e th e r e s  
s o l u t i o n  was c o n c e n t r a te d  t o  sm a ll  b u lk ,  and c o m p le te ly  p r e e ip t ;  a ted  
w ith  l i g h t  p e tr o le u m . The 3c£$rjtafc r e s u l t i n g  c r y s t a l l i n e  m a te r ia l  (T5g,
m .p . 8 0 - 9 ^ # had EJS8^  - 2 9 . 2  (1, 2; 0 ,1 * 0 )  i n  carbon  d i s u l p h i d e .
6H y d r o ly s i s  o f  ( - )  - *0 - H a p h th y la n ls y l  carb i n y l  Hydrogen Phths3B t e
w it h  D i l u t e  Aqueous Sodium C arb on ate ,  The ( - ) - e s t e r  (3g«) was h e a te d
under r e f l u x  f o r  50  m in u te s ,  w ith  an e x c e s s  o f  Q.3H aq u eou s sodium
ca rb o n a te*  The r e s u l t i n g  p a s t y  mass was d r ie d  In  vs c o o * and
extracted  w ith  e th e r *  The e t h e r e a l  s o l u t i o n  was c o n c e n tr a te d  t o
s m a l l  h u lk  and c o m p l e t e l y  p r s d  p i t a t e d  w ith  l i g h t  p e t r o l  aim. The
rssu tX tlng  c r y s t a l l i n e  m a te r ia l  ( l . O g ) , m .p. 7 ? -8 3  ,  had !*0 68^3 
a
- 1 4 , 4  ( 1 , 2 ; o , l )  i n  ca rb o n  d l s u l p h i d e .
(+)-oC-Wa!>fethvl*ni«yl C arb in o l*  The more s o l u b l e  f r a c t i o n s  o f
th e  b r u c in e  s a l t  on d e c o m p o s it io n  v i t h  d i l u t e  h y d r o c h lo r ic  a c id
y i e l d e d  tx h i g h l y  d e x t r o r o t a t o r y  h yd rogen  p h t b a l s t e  as  an o i l ,  ^ l i c h  c
on k eep in g  i n  th e  r e f r i g e r a t o r  g r a d u a l ly  tu rn ed  s o l i d  C&fcg.) m.p*
5 2 - 5 4 ° .  To a s o l u t i o n  o f  t h i s  a 3 t o r  ( £ g . )  In  a b s o lu t e  e th a n o l
( 1 2 0 c . c . )  was added sodium h y d r o x id e  ( O . S c . c . )  and th e  w hole r a p i d l y
h o o te d  oh th e  stesia-ba th# A f t e r  3 m in u tes  the  b u lk y  p r e c i p i t a t e
o f  sodium  phfchalate w hich  had s e p a r a te d  was d i s s o l v e d  by th e  © d d it lm
oo f  an e x c e s s  o f  w a t e r .  The p r e c i p i t a t e d  c a r b in o l ,® * p .  73-7© , had 
o
p ] 5S^  1 42 ( 1 , 2 ; c , l )  i n  c a r b o n  d i s u l p h i d e .  I t  was  t w i c e
r e c r y s t a l  U s e d  from  e t h e r - l i g h t  p e tr o le u m , from w hich  i t  s e p a r a t e s
i n  c o t t o n  w ool l i k e  c l u s t e r s  o f  n e e d l e s  ( 0 * 5 g . )  m.p* 1 1 4 - 1 1 5 ° ,
M  + 6 0 . 2 °  ( 1 , 2 ;  e . 1 . 5 )  In  carbon  d l  s u lp h id e .  The e t h e r - l i g h t  9 r *
p e tr o le u m  m other l i q u o r s  d e p o s i t e d  a second cro p  o f  c r y s t a l s $ 
p rism a ( 0 . 4 g . )  m.p* 8 7 ° ,  w h ich  w ere o p t i c a l l y  I n a c t iv e *
H sc e m ls a t io n  o f  Dext r o r o t a t o r y  °C f t o p h t h y la n ls y lc a r b in y l
Hydrogen Phthala t e  a t  Boom Tem perature. The h i g h l y  d e x t r o r o t a t o r y
hydrogen  p h t h a l e t e  o b t a in e d  by  deao m p o s i t lo n  o f  t h e  more s o l u b l e  
f r a c t i o n s  o f  th e  b r u c in e  s a l t  i n  th e  e x p e r im e n ta l  j u s t  d e s c r ib e d .
7 .
was k e p t  i n  a s to p p e r e d  b o t t l e  and th e  s p e c i f i c  r o t a t i o n s  tak en  
p e r i o d i c a l l y *  I h e  f o l l o w i n g  o b s e r v a t io n s  were m adet-
S o l v e n t ,  a c e to n e  (1 * 2 ;  e , 2 )
f  feme ( da y s ) M
0  + 1 3 . 4 °
15 6 . 8
43 4*
114 4*0
A f te r  t h e  seco n d  day th e  powdered hydrogen p h th & late  ha d
assumed a p a s t y  a p p e a r a n c e ,  and t h e r e a f t e r  i t  g r a d u a l ly  hardened*
A f t e r  4 months a p o r t io n  o f  t h e  p r o d u c t  when t r e a t e d  w ith  ch lo ro fo rm
p a r t l y  d i s s o l v e d ,  l e a v i n g  p h t h a l i c  acdd in s o l u b l e *  On t r e a t i n g  fit
a n o th e r  p o r t io n  o f  t h e  p ro d u ct  w ith  d i l u t e  aqueous a l k a l i ,  a p a r t
rem ained  i n s o l u b l e ,  which on h y d r o ly s i  s y lc lA e d -C -n a p h tb y la n isy l
o
c a r M n f l ,  m.p* 87 *
d l #  <?C »ffaphthylanlsylearb3nyl Hydrogen Sued nate* F i n e l y  
powdered succinic anhydride (lOg.) was added to a solution of -«£- 
napht&ylanisyl carbinol (26.5g.) in benzene (25o*c*) and pyridine 
(10c.c*) end b r o u g h t  into solution by stirring end gently warming* 
After standing at room tempera tare for 3 days, the so Xu t ion was 
diluted with an eq u a l volume of acetone and washed with dilute 
h y d r o c h lo r ic  a c i d  u n t i l  free from pyridine. Prom the bohzea© 
solution the hydrogen suee i n  at®, rapidly crysto!" isol on cooling in t h  
r e f r i g e r a t o r ;  fin© b r y s t a l e  m .p . 12CV121 o (afcout 3 4 g . ,  95$  y fe ld ) .
By r e c r y s t a l l i s a t i o n  from  b e n z e n a - l i g h t  p e tr o le u m , d l -« ^ -n a p h th y l~  
a n i s y l c n r b i n y l  h y d ro g en  s u c c lm  t@ s e p a r a t e s  i n  c l u s t e r s  o f  p r is m s ,
8.
o
m.p* 1 2 5  ( Pound by r a p id  t i t r a t i o n  w i t h  Q.1N BstOH, M, 5 6 2 1
r e q u i r e s  tf. 5 6 S . 4 ) .
( + ) -  oC - Kp n h t h y l  m% a? !  c a rb 1 ny I Hydrogen S u c c in a te ;  B r u c in e  ( 4 6 g . )
was d i s s o l v e d  In  a warm s o l u t i o n  o f  t h e  d l - a c i d  s u e d  n e t s  ( 3 6 g . )
I n  a c e t o n e  ( 7 0 c . c . ) On c o o l i n g  th e  c l e a r  s o l u t i o n ,  th e  b r u c in e
s a l t  o f  « + ) -  - n a p h t h y la n l  s y l e a f t i n y l  h yd rogen  s u c c in a t e  (59g;
©
m .p , .116-117 ) r a p i d l y  se p a r a te d ;  i t  was f i l t e r e d  o f f  and t h r i c e
r e c r y s t a l l i s e d  from  th e  minimum amount o f  a c e t o n e ,  from which i t  was
o
ob ta in ed . In c l u s t e r s  o f  p r ism s  (3 0 g * ,  m .p . 1 2 2 -1 2 3  decom p.) Fro$  
th e  a c e to n e  m o t h e r - l iq u o r s ,  a f u r t h e r  4 g ,  o f  t h e  pure s a l t  was 
o b t a in e d ,  The com bined m a t e r i a l  ( 3 4 g , } # m ixed w i t h  t w i c e  i t s  
w e ig h t  o f  a c e t o n e ,  was decomposed w ith  d i l u t e  h y d r o c h lo r ic  a c id ;  
a d d i t i o n  o f  w a ter  p r e c i p i t a t e d  wft th e  ( + ) - a c i d  s u c c in a t e  a s  an o i l .  
A fte r  e x t r a c t i o n  w ith  e t h e r  and d r y in g  i n  vacuo I t  was o b ta lr e  d a s  
a hard  w h it#  mass (1 2 g ,J  m .p ,  5 5 -5 7 ° ;  Found by r a p id  t i t r a t i o n  w ith  
0 .1 N  HaOH, a ,  367) S p e c i f i c  r o t a t o r y  powers a re  reco r d e d  in  
f a b l e  I I .
( _ ) »  j i  ^H e p h th y le n is y l , .c a i» b in y l  Hydrogen  Suc c i n a t e .  Beeompeslti< 
w it h  d i l u t e  a c i d  o f  th e  more s o l u b l e  f r a c t i o n s  o f  th© brdcin©  s a l t  
y i e l d e d  ate h i g h l y  l a e v o r o t a t o r y  a c id  s u c e l n l c  e s t e r  ( 2 3 g . )  To 
a warm s o l u t i o n  o f  t h i s  In  a c e t o n e  ( 7 0 c , o , ) ,  was d i s s o l v e d  
c ln c h o n id ln e  (XC|g,); and from t h e  r e s u l t i n g  c l e a r  s o l u t i o n ,  on 
s t a n d in g ,  th e r e  r a p i d l y  s e p a r a te d  a f i n #  c r y s t a l l i n e  m a t e r ia l  
( 4 0 g * ,  m.p* 1 4 8 - 1 4 9 ° ) .  Three r e c r y s t r 1 1 1 c a t io n s  from a c e to n e  y ie ld e d  
th e  c ln c h o n id ln e  s a l t  o f  ( - ) -o C - n a p h t h y la n i s y l c a r b ln y l  hydrogen  
s u c c in a t e  a s  a mass o f  f i n e  I r r e g u l a r  p r ism s ( 3 0 g , ,  m .p . 160© )j
th e  a c e to n e  no th e  r*-11 quor 3 y i e l d e d  an a d d i t i o n a l  4 g , # o f  th e  
pure  s a l t .  Th's s a l t  ( 3 - ig , ) wo3 doco-opcacd w ith  d i l u t e  h yd roch lor ic  
a c i d ,  when.  ( » ) « ^ C -n c p h th y lo n ls y l  c o r k in y l  hydrogen s u c c i n a t e  ( 13g #) 
was obta ined , a s  a p a s te *  T h is  s e t  to n hard t ^ a s  on cccd h rg  in  th e  
I c e - b o x ,  I t  was than f i n e l y  p u lv e p ie e d ,  -/ashod w ith  o r t e r ,  end 
d r ie d  i n  Vhcpo m .p . 5 3 - 5 5 ° ,  &-]gs«|3 -*49*9" ( 1 ,2 ;  o , l )  i n  benzene*  
Found “hy r a i d !  t i t r a t i o n ,  with. 0*11? Ha OH, M 366 ,
( + ) -  - N a p h th y la n la y  1 Carbi nol T o  & s o l u t i o n  o f  t h e  ( + ) - a c i d
s u e e ln a t o  (3* 3 g • )  i n  c o ld  ab501 u t e  a le o  h o i  ( 1 50c • c • ) ,  so d i im  h y d rox­
i d e  ( 2 c .  c* o f  50y) vms added and th e  w hole r a p i d l y  hep te d  6n  th e  
3 to  am -bath . A f t e r  3 m in u te s ,a ' .b u lk y  p r e c i p i t a t e  c f  sodium  
s u c c i n a t e .had s e p a r a te d .  A d d it io n  o f  w a ter  r e s u l t e d  in  a c l e a r  
s o l u t i o n  from  w h ich , on s ta n d in g  o v e r n i g h t ,  (+ )-«6-  u n a p t$ h f la w la y !  
n a p h th y la n ls y lc & r b ln o l  s e p a r a te d  In  c l u s t e r s  o f  p r ism a , m .p . .
Vi
I I P - 113 « A f te r  th r e e  r e e r y s t a l l ! s a f e l o n s  from e t h e r - l i g h t
pefcrpleum, I t  wes o b ta in e d  In  c o t t o n  w o o l - l i k e  c h i n s t e 3 o f 'n e e d le  s ,
c
■ ( 2 .2 g . ) ,  m .p . 1 1 4 -1 1 5  * JU&es R o ta to r y  powers a re  r e c o r d e d  In  
T able III . * '
c£ - I h y l r t h yiord..gyl  C a r b i n o l « To a s o l u t i o n  o f  t h e ( - ) -  
s c l d  s u e d  n a l e  ( 3 * 6 . g . } • a  c o l d  a b s o l u t e  a l c o h o l  ( 1 5 0 c . c * ) ,  sod ium  
h y d r o x i d e  ( 2 c *e . c f  50>;) #0 ? d-ddsd, and t h e  whole  r a p i d l y  h e a t e d  
o n  t>.» s t e e r . - b e  t h .  The b u l k y  p r e c i p i t a t e  o f  sod ium  p h t h a l a t e  
w h ic h  r a p i d l y  sepax’a t e l ,  was d i s s o l v e d  by  t h e  a d d i t i o n  o f  w a t e r ,  and 
f rom t h e  c l e a r  s o l u t i o n  30 o b t a i n e d  ( - ) -  *0 - n a p h t h y l a n l s y l  c a r b i n o l  
s e p a r a t e d  i n  p r i s m s ,  m.p* 113-1X4° , Beery  s t a l l  1 s a t  Ion -from e t h e r -
10.
l i g h t  ppfcrcleum 73.sid.ed o o t to n - w o o l  l i k e  c i ’j s te i^ s  c f  n e e d le s  
m.p* 1 1 4 -1 1 5 °*
B y d r o ly a i  s o f  { + ) -  oC -B ep h th y  1*n i  j*j \  o y r td n y l  JJydroren Sxxoebnate  
y i  t h  r>eH So'1 jurn Hydroxid<?. The (+5 e s t e r  ( 3 g . ) wn g t r i  t u r s t e d  w ith  
sodium h y d r o x id e  (20c  .ft* o f  5*He) and tb^ r e s u lfc ir r  ra s t y  s o l i d  was 
washed,:, d r ie d  i n  pp.eyg) and e x t r a c t e d  w i t h  e tb sr *  ^be e t h e r e a l
e x t r a c t s  were. c o n c e n t r a te d  and mixed w ith  l i g h t  p e tro leu m ; th©
o °
p r e c i p i t a t e d  © a rD in c l ,  d . d g . } ,  m .p . '7 f~99  , had M 6s<j3 t 2 5 « 5
( 1 ,  2 j  © ,1*0) in  carb en  d i s u i p h i d e .
A cti o n  of  di l u t e  Aqueous. .Sodium H ydroxide on { a) d .l-«C -H o rh th y l-  
anl s y l c a r b l n y l  Hyd rogen yht h e la t e *  A s o l u t i o n  o f  th e  c a t e r  ( lO g . )  
i n  c o ld  d i l u t e  sodium h y d r o x id e  (81©*©* o f  0 .3H ) turned  tu r b id  w i t h in  
$0  m in u te a ,  and n.fte.r 48 h o u r 3 ,  had' d e p o s i t e d  a t h i c k  b u lk y  maus o f  
f i n e  c r y s t a l s .  Thia wrs f i l t e r e d  o f f ,  th o r o u g h ly  c a sh ed  w ith  c o ld  | 
w a t e r ,  and d r ie d  i n  vrcy.o ( ? . 8 g . ,  c a l c .  8 * 0 g . )  On r e - c r y s t a l l  1  s a t l < n |  
from  b e n g e n e -c y c l o  h ex n n e ,  d i - « c - n a p h t h y la  n i s y l c a r b i n y l  p h th a la t e  , 
s e p a r a te d  i n  c l u s t e r s  o f  sm a ll  n o d u le s ,  1 2 7 -1 2 8 °  (decc&p*)
{Founds C, 7 9 .7?  H, 6 .6?  8 .7 7 H g , f o r  ©droplet© teydssaxsK h y d r o l y s i s  j
r e q u ir e d  B .B O e .c ,  o.f II* B&oH, whence " e q u iv a le n t  w t .~  326s
^4<d%4.0g r e q u i r e s  C, BO.2? H, 5*2^ . e q u i v a l e n t  w t . , 1129). !
The aqueous f i l t r a t e  and w a sh in g s  gafre no p r e c i p i t a t e  w i t h  I
d i l u t e  a c i d  -  showing t h a t  th e  hydrogen p h th a l& te  had been  K a r a f j
c o m p le t e ly  decom posed -  and on  c o n c e n t r a t io n  y i e l d e d  .p h th a l ic  a c id  
( l * 8 5 g . ,  c a l c .  2 . 0 g . )
11.
(£ )  1 ~ ~ oC -  j a p h tb y ln a jL  s y l c a r ' b l n y i  Hy I ro g e n  ' h  faUaI a t e «.
o
A s o l u t i o i i  o f  t h e  ( ~ ) - o s t e r  (2g*)., JoC] 58<?3 *58 ,  ( 1 ,2 *  e , l )
i n  c ^ r o o n  d l s u l p i a i d o ,  . in c o l d  sod ium  h y d r o x i d e  ( I G c . c *  o f  0*3H ) ,
a f t e r  33 h e a r s ,  d e p o s i t e d  n e n t r a i  - e a t ^ r  a s  * mass  o f  f i n e
c r y s t a l s ,  w h ich  ^3 3  f i l t e r e d  o f f ,  w ashed  w i t h  c o l d  water*, and d r ie d
e o
i n  v ac u o  ( 1 .6 & * ), M .p .  10:5-103 ; [f0] ^ 3 - 5 4 . 6 - ( 1 , 2 ;  . o , l )  i n  c a r b o n
b i s u l p h i d e .  To a s o l u t i o n  o f  t h i s  m a t o r i a l  ( O .B g . )  i n  c o l d
• absolute alcohol (120e»c.) was added sodium hydroxide (C.Se.c. of
50u’}, and t h e  whole  r a p i d l y  h a s t e d  on  ' th e  3 to  a m - b a t h  f o r  s e v e r a l
m i n u t e s .  TI10 s e p a r a t e d  sod ium  p h th a l - a to  d i s s o l v e d  cn  a d d i t i o n  o f
€m e x c e s s  o f  w a t e r ,  smb £x»c» t h e  r c e u l t i a p  c l e a r  s o l u t i o n  t h e  ...
o
c r y s t a l l i n e  c a r b i n o l  v;ss r a p i d l y  d e p o s i t e d ,  m .p .  72- 7 :-, [ot]
&
y -2 9  • 2 ( 1 , 2 ;  c ,  1 . 5 } - i n  c a r b o n  b i s u l p h i d e .
( c )  ( - ) -  oC - g s p h t h y l a n i  a y l  c a r b i n y l  H ydrogen  S u c c i n a t e .... — — ......... ~ ~  ....  0 ''X>"jC,f itv Uaatne
A s o l u t i o n  o f  t h e  ( - ) - e s t e r  ■ ( 7 . 3 g . ) r  - 5 0 * 2  . a f t e r  two9 On|3 A
d a y s ,  d e p o s i t e d  th e  n e u t r a l  e s t e r  as  a b u lk y  p r e c i p i t a t e  (5 ,* 7 g .f
O o
calc. .-  6*,lg.. ) m.p.*. 5 7 -5 8  , }oCj^8^ 3 - 2 R . 0  ( 1 , 2 ;  c , 3  ) i r  b o n r c n e .
To a s o l u t i o n  o f  t h i s  m a t e r i a l  ( ^ g . ) £r> c o l d  ^ d ; r e l a t e  a l c o h o l  
( fO C e .c . . )  we3 . a d d e d  sod ium  h y d r o x i d e  ( l e . n .  o f  50<>, an1 t h e  -’h o l e  
r a p i d l y . h e a t e d  on t h e  s t e a m - b a t h  f o r  s e v e r e  1 M i n u t e s .  *he b u l k y  
p r e c i p i t a t e  o f  sod ium  %cc<{ i r a t e ,  which s e p a r a t e d ,  d i s s o l v e d  on t h e  
a d d i t i o n  o f  an e x c e s s  o f  w a t e r  to  t h e  a l c o h o l i c  s o l u t i o n ,  snd  c n  
s t a n d i n g  t h e  c l e a r  s o l u t i o n  t h e  c r y s t a l l i n e  c s r h l n o l  \ w r  r a p i d l y  
d e p o s i t e d  ( 3 g „ ,  m . p .  7 0 - 7 3 ° ) ,  W ^ - a c  U , 9 ?  e ,  J . O  In  
c a r b o n  d i s u l p h l d e *
12.
T h is  j s r t i r l l y  a c t i v e  c a r b i n c l ,  cn r * e c r v s t a l l s * * t 1 • n f^rr, •
l i r h t  p e t r o l e u m  da  n o s i t  e l ,  i n  t h e  f i r s t  c r o p ,  c o t^ o n - w o o l  1 .1 • e 
c l u s t e r s  c f  n e e d l e s ,  c o n s i s t i n g  o f  ' b - o s t  o p t i c a l l y  :r>-re ( -} •© £ -
O f— —| c
n a p h t h y l m l  s y l  c a r b i n o l ,  ( ra. p • 1 1 2 -1 1 3  ) ,  |_«cj s s ^  ~ 6B.O ( 1 , 2 ;
c , 1*5)  i n  c a r b o n  d t s u l o h i d e .  ’I h e  e t h e r - l i g h t  p e t r o l e u m  r o t h o r - 1 1 cp.tr
cn  s t a n d i n g ,  t h e n  d e p o s i t e d  a sen end c r o p  o f  p r t s v « t 1.c c r y s t a l  s , 
c
w. p .  17 , v/h i c h  $ o p t i c a  11 y  i n a c t i v e ,  The p n c i m t s  oh t h e  n o t  1c *--11 '
a c t i v e  and i n a c t i v e  fo rm s  rocov.- .red va~*»o *.->• •poxb a f c d y  ecoxi.  ( a b o u t
l . b c . )
T he  h a l f  r a c e r f  sod  nonfcrpl  e s t n r  (£g».) f o r  o o v x l e t e  h yd r o l y  s i s  :
.recuire-1  6 . 7 0 c .  c .  li b a p h ,  uh o n ee  e q u i v a l e n t  w t .  2 9 u . -0; C «JHL ,0., ;eO p i  o
r e q u i r e s  e q u i v a l e n t  w t .  3 0 4 . 4 .
i
0 1  s m i t e t i 6 n  c f  ( a ) d l -  *C - M r .phth y l s m l  bj]. tipr b i  e y l  Hyd « c r o n  
P h t h a l o t e  i n t o  d i ~ d  1 -  oC- i l a p h t h y l a n i  s y l c p r b i n y l  r<; ' h t h x l a t e  e n d  |
j
P h th :;d. i c  Acid J in  Chi  o r o fcrrn f s o l u t i o n .  A c l e a r  so l  a t  ion o f  the  dl -  I
• s e l l  a s t e r  (3.2;5gr. ) i n  Try c h lo r o f o r m  ( 3 0 c . c .  ) h a s  he^t '-d  under* I
g e n t l e  r e f l u x ;  .ri t h i n  10 re ins ,  p h t h a l i c  a c i d  be'-on to  a~.x r a t e .  j
j
A f t e r  t h e  h e a t !  no- had  b e e n  c o n t i n u e  s e v e r a l  h o u r s ,  t h e  a c i d  r e s  ji
f i l t e r e d  o f f ,  r - u h e d  nt t h  c h l o r o f o r m ,  and  f r i e d  ( 1,6 s r . , c a 1 c . 1 . 7 c . )  j
The e a n b i n e d  c h l o r o f o r m  f i l t r a t e  and v e s h i x  s sr- re  eve p o r e  t r -d , a n 1 id I
r e s i d u a l  rum on t r i  tup--- t l  no  1 t h  l i  t h  t  p e t r o l e u m  r r p i i l T r  n e t  t o  § |
s o l i d  m a cs .  T h i s  was p u lv e r l a - - . i  t o  a  f i n e  pcwl r ,  and on r e -  J
c r y  a t a l l  i s *5 t i e r  f rom  b e n z e n e  -  our  1 o -  h e x a n e ,  th e  n e u . t r 1"' 1 e s t e r  we $
o h tP in ed  in  c l u s t e r s  s r e h l  n o d u l e s ,  ( 6 . 4 b y . ,  c h c .
1 2 ? ~ 1 2 B °  ( d e c o r - ' p . )
(fe) { - )  -  oC -  ha o h t h y l nn.l s y l c o  rbj  nyl  Hydrogen htethalftte I r t r  d l - d l -  j
06 - ^ p h t h y l a n l a  y l  Pht h e l e t e  a nd A c i -1 I n  ^ h lo re f fo r t r  so I n t i  on#_ ,-i
:!
A s o l u t i o n  o f  t h e  ( - ) -  s c  11 e s t e r  (4 * 2 g > ) I n  d ry  c h l o r o f o r m  ( 2 0 c . c . ) 
was k e p t  a t  room fcemp^ r a t u r e . f o r  2 d a y s .  The s e p a r a t e d . p h t h a l i c  
a c i d  ( G , 7 £ g . , c a l c ,  0 , B 5 g , )  war-? f  l i t -1 r e d  o f f ,  and f rom t h e  f i l t r a t e  
t h e r e  was r e c o v e r e d  -  i n  t h e  manner  d e s c r i b e d  i n  t h e  p r e v i o u s
c
e x p e r i m e n t  -  t h e  n e u t r a l  e s t e r  ( 3 . 1 g . , c a l c ,  3 . 3 g . , m .p .  1 2 C-X£3
i
d e c o m p , ) ,  whid i  was o p t i c a l l y  i n a c t i v e  ( 1 , 2 ; c ,  1*5) I n  c a r t o n
d i s u l p h i d e  and c h i o r o f o r m ,
( c )  f l l - « 6 - H * p h t h y l a n i s y l c a c b l n y l  Hydrogen  Suc c l n & t e l n t q  d i -d ! -® £  -
M a p h t h y l a n i a y l c n r t l n y X  Suer  in  a t e  and_ Su c c i n i c Aci d I n  C h l o r o form j
S o l u t i o n .  A c l e a r  s o l u t i o n  - f  t h e  esto** ( 7 . 3 g . )  i n  d r y
c h l o r o f o r m  ( 4 0 c . c * )  m s  k e p t  a t  room t e m p e r a t e r e  f o r  30 d ^ y s ,  and [ 
t h e n  e v a p o r a t e d  to  d r y n e s s ,  Ahe  p a r t i a l ? y  c r y s t a l l i n e  r e s i d u e ,  cn
*
t r i t u r a t i o n  w i t h  d i l u t e  sod ium  h y d r o x i d e  ( 7 0 c . c .  o f  0 .3K) l e f t  an j 
i n s o l u b l e  o i l y  . r e s i d u e  ( 2 #&g«) which wes m a i n l y  t h e  n e u t r a l  e s t e r .  :||| 
(Found? by  &kbmt%± h y d r o l y s i s  v / i t h  H, haOH s o l n . , e e t i i v .  w t . :  2 9 6 . f ;  [ 
c a l c .  3 0 4 , 4 )  The a l k a l i n e  e x t r a c t s  s l o w l y  d e p o s i t e d  r, f u r t h e r  amount  f 
o f  t h e  n e u t r s l  e a t e r  ( l . C g . )  i n  a f i n e l y  d i v i d e d  s t a t e .  * h l s  a c i d  j 
e s t e r  h a d  s u f f e r e d  on1 y  p a r t i a l  d i s p u t a t i o n  when d i s s o l v e d  i n  
c h l o r o f o r m .
o l T o l y l -  oC- N a u h t h y l a n i a y l m e t h y l  3 r l p hone ( a )  f rom  d l - ° 6 -  
f lapht h y l a n i s y l c a f r f c l n y l  Hydr o g e n  rh t io ^ l^ . t e .  The e s t e r  ( i . l g . ) vaa  
d i s s o l v e d  i n  sod ium  h y d r o x i d e • (3 4 c . e • o f  0 . 3 M , ) end t h e  s o lu U  cn  
I m m e d i a t e l y  f l i t -  r e d  t h r o u g h  g l a s s - w o o l  i n t o  a s o l u t i o n  c f  sodium 
p - 1 c l u e n c - s u l p h i n a t e  ( 2 . 2 g .  ) i n  w a t e r  ( c O c . c . )  , A t u r b i d i t y  1* g*-n
t o  a p p e a r  w i t h i n  30 m i n s . , and a f t e r  2 d « y s  t h e  s c d p t o n ^ ,  which  had  
s e p a r a t e d  a s  a b u l k y  w h i t e  c r y s t a l l i n e  m a s s ,  w»s f i l t e r e d  o f f ,  
wo abed w i t h  w a t e r ,  and d r i e d  i n  Vf-cuo. ( 3 * 9 g . ,  c a l c .  4 #0g . } .
0
E e c r y a t e l l  i s e . t i o n  f rom  a l c o h o l  y i e l d e d  c l u s t e r s  o f  yrd a ^ s ,  m.r>. 1/ 1 . |!
i,
(F o u n d ,  3 ,  b . l ;  Cot,Hr, o 0*S r e q u i r e s  3 , 8 , Op) .{?■ * ) d-i O
From t h e  a q u e o u s  f i l t r a t e ,  by  c o n c e r t  ✓ r e  t  Ion a n d  a c l d i f l c a t  I o n ,  
p h th a  i l L  r c  1 d  waa o b t a  1 nect ( 1 , 5 g . ,  c a l c .  1 . 7 g . )  :|
( h )  F r o g  {~ )«*oC • dapb t h y l a n i  sy 1 c a . rb in y  1 Hydroyen_ ‘>htha 1 &.be , ri’h e  ( — 1
r
•  e a t e r  ( 4 . 1 g . ) was d i s s o l v e d  In  sod ium  h y d r o x i d e  ( 3 4 c , c .  o f  0 . 3 3 )  and  I1
t h e  s o l u t i o n  i m m e d i a t e l y  f i l t e r e d  t h r o u g h  g l ^ S 3- - ro o l  i n t o  a s o l u t i o n
o f  sod ium  p- t o l u e n e  a u l p h i r m t e  ( C . f £ .  ) i n  w a t e r  ( f-Oc . c .  ) .  A f t e r  t o
d a y s  th& s u l p h o n e  s f i l t e r e d  o f f ,  washed w i t h  wat-er ,  and d r i e d
( 3 . 8 g . ,  c a l c .  4 , 0 g . ) .  kec rya fca l  1 i  ss t i o n  f rom  a l c o h o l  pav e  **» is r - s  
o
(m .p .  141 ) ,  w h ic h  w ereb p U  c a l l y  i n a c t i v e  I n  chi*’ no form s o l u t i o n  
( 1 , 2 ; c ,  f . f ) .
( c )  From W -oC*foaph t h y l a n l s y l c a r b l n y l  H y i r e p e n  8u red r? t e .  The
e a t e r  ( 3 . 8 g . )  was r a p i d l y  -1 i s  s o l v e d  * n sodium h y 1 ^ o x i d e  (-V-o ,o  . o f  
0 .3H)  nd t h e  s o l u t i o n  f l i t - • r e d  t h r o u g h  f .h  r * - w o o l  i n t o  a schitl  on 
o f  s o l i u m  p - t o l u e n e  s o l j h i n a t e  ( 2 . 2 g .  ) i n  wet: r  ( 6 0 c . c . )  . A 
t u r b i i i t y  b e g u n  t o  a p p e a r  ...!i t h i n  20  r i n s • A f t e r  two ck-ys t h e  f i n e  
c r y s t a l l i n e  p r o d  p i t o  t o  ( 3 . 8 g .  ,  c e l c  • 4 .  Of .  ) wa a f i l t e r e d  o f f ,
c
w a sh ed ^  d r i e d  ^ n d  r e c r y s t r l l  1 aed  f rom  al c c h o l .  P r i s m s ,  m.p* 1^1 5
o p t i c a l l y  I n a c t i v e  i n  c h l o r o f o r m  s o l u t i o n  { 1 , 2 ;  c ,  2 . f ) .
T *X k. #
c £ - f ) a p h t h y l a M s y l r n e t h y l  Et h y l  P t h e r  ( a )  From -11-°C« Ha: h t h y l gin-8 syj,-  
H y d ro g e n _ jgqjfcba Ija t A  s o l u t i o n  c f  t h e  e s t e r  {4 . l g . } i n  a b s o l u t e  
s i c - h o i  ( 2 0 c . c . )  wan h e a t e d  u n d e r  r e f l e x  for* 6 hovers end t h e n  s * t  
a s i d e  f o r  s e v e r a l  h o u r s .  The e t h e r  ( 2 . 1g . ) ,  v: h. \ c h  s e y) a r  a t  e *1 i  ri 
rhomb i d  c r y s t a l s ,  v/as f i l t e r e d  o f f ,  and t h e  f i l t r a t e  e v a p o r a t e d  t o  
d r y n e s s ,  Hie  c r y s t a l l i n e  r e s i d u a  s c  o b t a i n e d  was s e p s r s t e d  by 
e x t r a c t i o n  w i t h  l i g h t  p e t r o l e u m  i n t o  p h t h a l i c  c o l d  ( 1 . 6 r g . , c a l c ,  
1 . 7 g . )  and  a f u r  t h e r  emouot  ( C .7 5 g > }, o f  t h e  e t h e r  ( c ^ l c ,  2 . 9 g . ) .
B e c r y s t e l l I s a  t i c n  f ro m  a l c o h o l  y i e l d e d  f 1 a t  rhom bs ,  m.p* 6 1 . - 6 1 . 5 ° .  
(F o u n d ,  C, 82*4$ H, 7 . 0 ;  ^ o q ^ o q ^ ,  r e q u i r e s  C, 8B . 2 , H, 7 . Op).
06
( b ) From -N so h t h y l a n i s y l e e r M n y l  H ydrogen - h t h c l  a t e .
c
A s o l u t i o n  o f  t h e  ( - 4 - e s t e r  ( B . O g . ) , —Qt]S8<J3- 3 2 . 2  ( 1 , 2 * c , l )
i n  b e n a e n e — i n  a b s o l u t e  a l c o h o l  ( I S c . c . ) was l e f t  i n  m  open, 
v e s s e l  f o r  10 d a y s .  *he c r y s t a l  j I n e  r e s i d u e  wns s e p a r a t e d ,  by  
e x t r a c t i o n  -u l t h  l i g t a t  p e t r o l e u m  i n t o  p h t h a l i c  a c i d  a n d  t h e  c t h e ^ ,  
m .p .  6 1 - 6 1 . 5 ° ,  ■&/< ch  was o p t i c a l l y  i n a c t i v e  i n  l i g h t  p e t r o l e u m  
and  a I c o h o l  ( 1 , 2 ; c , l ) .
( e )  From d l —d l — qC - tvaohthy lan1  a y l c a r b l n y l  Pht^ -a l^ t e .  A o o l u t i  cn 
es ta r
o f  t h e  ( 6 . 3p:9’) i n  a b s o l u t e  a l e ' h o i  ( 2 5 c . c . )  was h e a t e d  n - d e r  
r e  f l u x  f o r  8 h o u r s .  From t h e  e v a p o r a t e d  s o l u t i o n  t h e r e  was 
o b t a i n e d ,  b y  e x t r a c t i o n  w i t h - l i g h t  p e t r o l e u m ,  p h tha l ic  a c i d  ( C . 6g . ) 
en d  t h e  e t h e r  (2 • ? 5 g . ) ,  m .p • 61^.61 • 5 ° .
U )  pi-nm ( - ) -  oC -  ?:apht hy l a n i  s y l  c r. r b  j  ny l  ?■ *h t  ha 1 a t e .  The 
;■>a r t  . t a l l y  a c t !  ve  e s t e r  {'*>* d g . ) ,  4 . 5 °  ( c , l ;  1 , 2 )  i n  c a r '  cn
d i s u l p h i d e ,  i s  s o l v e d  i n  a b s c l n te  a l c o h o l  ( 2 f c . c . )  and h e a t e d
1 6 .
u n d e r  r e f l u x  f o r  B h n u r s .  E v a p o r a t i o n  o f  t h e  s o l v e n t  l e f t  a
erysfcfdLline  r e s  l i n e  w h ich  was s e p a r a t e d ,  by  e x t r a c t i o n  wj t h  l i g h t
o o
p e t r o l e u m ,  i n t o  p h t h a l i c  a c i d  end  t h e  e t h e r ,  m .p .  61 - 6 1 . 5 ' 9 
w h ich  was o p t i c a l l y  i n a c t i v e  i n  l i g h t  pe t rdcu ra  and a l c o h o l .
( 1 , 2 ; c , 1 ) .
( e ) r rom  d l - oC-Nr ph t h y l a n i  s y  1 c a v*d n y l - J - ly d ro ren  J h cc in r? t e .  The
e s t e r  ( 3 * 6 g .  5 waa d i s s d v e d  i n  a b s o l u t e  al c c h o l  (&5e«c«) end t h e
s o l u t i o n  he .« ted  u n d e r  r e f l u x  f o r  5 h o u r s .  E v a p o r a t i o n  o f  t h e
s o l v e n t  l e f t  a r e s i d u e  w h ic h  vaa  s e p a r a t e d ,  b y  e x t r a c t i o n  w i t h
l i g h t  or,t r o l e u m ,  I n t o  s u c c i n i c  a c i d  end t h e  e t h e r  {1 . 4 g •5 m .p .  
o
6 1 - 6 1 . 5  .
( f ) P r om ( - t ) -c C -H e p h t h T l Q.ci sy lca fe b l n y l  H ydrogen 3u e e 3 n a t e .  A
s o l u t i o n  o f  t h e  ( + ) - e s t e r  ( 3 . 6 g . } i n  a b s o l u t e  a l c o h o l  ( f !f c . c . )  was
h e n t e d  u n d e r  r e f l u x  f o r  3 h o u r s *  I v a o o r a t i c n  c f  t h e  s o l v e n t  3e f t
a c r y s t a l l i n e  r e s i d u e  -which was s e p a r a t e d  by o .x t r ee t*  on : i t h  3 1* h t
o
o e t r c l e u m  i n t o  m  c o l n i c  acid,  end t h e  © th e r  ( 1 . 5 g . ) , m . p .  6 1 - 6 1 . 5  %
The e t h e r  was  o p t i c a l l y  i n a c t i v e  i n  l i r h t  p e t r o l e u m  cohcd
( 1 , 2 ; c ,  14 .
( g )  From d l -  oC  •  H a p h t h y l a n l  s y l  Wil o r  Id ©. A s o l u t i o n  cf<*C - n c p h t h y l -  
a n i s y l  c h l o r i d e  ( 2 . 5 g . )  i n  a b s o l u t e  a l c o h o l  (2Cc . e . )  on k e e p i n g
a t  room terr: p © r o tu r e  d e p o s i t e d  t h e  e t h e r '  i n  f l a t  .rhombs (? . 6g . )
?v. .»• 6 1 - 6 1 . 5 ° .
1 7 .
©C - N a p h t h y l ° n i 3 y l m e t h y l  Me t h y 1 E t h e r ; The d l - n a p h t h y l a n d s y l -  
m e t h y l  m e t h y l  e t h e r  was r e a d i l y  o b t a i n e d  when ( I )  t h e  ( - ) - h y d r o p e n  
p h t h a l a t e ,  ( i i )  t h e  ( - ) - h y d r o g e n  s u c c i n a t e , . ( i l l ) t h e  ( - ) - n e u t r a l  
p h t h a l a t e ,  an d  ( i v )  th e .  ( - ) -  n e u t r a l  s u c c i n a t e  were  h e a t e d  -with
t
m e t h y l  a l c h h h l . The e t h e r  s e p a r a t e s  fcorn mfcthyl a l c o h o l  i n  rhom bs ,  
o
m .p .  50 (P o u n d ,  G, 8 1 . 6  ; H, 6 . 5 ;  recIu *r e s  C, 8 8 . 0 ;
H, 6 # 5 $ ) •
d l  -  d i -  oC-Naphth y l a n i s y l  m e th y l  F t h e r .  The d l - c a r b i n o l  ( 4 g . )
o <
was h e a t e d  a t  200  f o r  50 m i n s ,  m o i s t u r e  b e i n g  e v o l v e d .  F x t r s c t i c - n
o f  t h e  c o o l e d  mass  w i t h  e t h e r  l e f t  an  i n s o l u b l e  p o r t i o n  • ( 1 . 2 g . ) 
o
m .p .  1 5 2 -1 5 4  . T h r e e  r e c r y s t a . l l i s a t i o n s  f^cm e t h e r  c o n t a i n i n g  a
s m a l l  p n o o o r t l o n  o f  b e n z e n e  d e p o s i t e d  t h e  d i - e t h e r  i n  c l u s t e r s  o f
o
p r i s m s ,  m.D. 1 6 0 -1 6 1  • (Found;  0 ,  8 4 . 9 ;  H, 5 . 8 ;  C _ H  0_ r e c u i r e s
00 30 .3
C, 8 4 . 7 ;  H, 5 . 9 p ) • Prom t h e  e t h e r e a l  e x t r a c t s ,  u n c h a n g e d  c a r b i n o l  
o
( 2 . 6 g . ) , m . p .  87 , was r e c o v e r e d .
o
From t h e  ( - ) - c a r ' b i n o l  ( 2 g . ) , a f t e r  h e a t i n g  a t  800 f o r  30 m in s .
and  w o r k i n g  up i n  t h e  m anner  d e s c r i b e d  a b o v e , t h e r e  was o b t a i n e d
o
t h e  o p t i c a l l y  i n a c t i v e  d i - e t h e r  ( 0 . 6g . )  m .p .  1 6 0 -1 6 1  , and t h e
o
o p t i c a l l y  I n a c t i v e  c a r b i n c l  ( l . l g . )  m .p*  87 .
d l - oC- Tiaphthyl a n i s y l m e th y l  C h lo r i d e . ( I ) f rom  d l -© C - ITanhthyi -  
a n l s y l  C a r1b 1n o 1 .  The d l - c a r b i n o l ,  ‘when t r e a t e d  w i t h  an  e x c e s s  c f
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d , was ch a n g e d  i n t o  a  h e a v y  o i l .  T'hi 3 
was  s e p a r a t e d ,  washed  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c e d ,  an d  d r i e d  
o v e r  l i m e .  I t  was s o l u b l e  i n  warm l i p h t  p e t r o l e u m ,  f rom  w hich  i t  
s e p a r a t e d  a s  a t r a n s p a r e n t  o i l .
18.
’•'lien 2 . 0 1  g .  c f  t h i s  m a t e r i e l  .ves d i s s o l v e d  in piccbjo'' ( P ^ e . c . )
i ;
an d  w p r rw i  f o r  S ' -v e r^ l  minr.+cs r l t h  Bn- e x c e s s  c f  1 , KaOH* i t
' >!
n e u t r a l i s e d  l Q . r c . c .  c f  t h e  n lk ? ? l i ;  h e n c e  e c y i  v .  »v+. 277 .1  ( c s V . .  
&8a..5).
(11 )  Prom {+) -  oC-■ h- l i t h j l c n  1 a j i  rC f r h l r . p l  A f  e •<*.' ct r c  c f  t h e
( + ) - c a r b i n o l ,  when fcrent.*d -?ith c o n c e n t r e . t e d  h y d r e c h l c r l c  a c i d  *nd 
worked uc  i n  t h e  m anner  ,!'• s c r i b e d  » b c v e , y i e l d e d  a  c h l o r i d e  .-h ich ^ b a 
0 ; > t i c * l l y  i n a c t i v e  . (1 , 2 ; c ,  P . 2 ) i n  e t h e r .
7 A B L I .
S;>ec I f i c nc t e t i'- r y  femora  c f  ( -)oC - Mapht h y l a n l s y l  c r r h I n yl H y d r rg en  ;:
d h t h e l a t e  i n  ? * r l o u s  S o lv s n + 3 .  { 1 , 2 ;  c ,  1 . 0 0 ) .  d!
 :
;; I;
Sol v e n t .  t . ^0i+3S S I Hs-jso WsifGI GO M  «-L J 4.800 L J if3SS.
C arbon  d i s u l p h i d e
o
1 7 . 2 - 2 0 . 4 °
O
-PS
0
- 6 6 . 7
O
- 7 7 . 1
c c 
- 1 2 0  - 1 3 1 .
B enzene 1 7 . 2 - 1 6 . 0 *"/ r~- r>-  O/; • ^ - 3 5 . 6 - 4 1 . 1 . —5P —60
1 , 4  D ic x - n 1 7 . 2 — 4: . O - 1 0 . 9 - 1 2 .1 - 1 4 . 0 - o p  - 2 4
, j )
7 A B L K  I T .  : j
S p e c i f i c  P o t a t o r y  dower3 o f  (+ 5 - oC-Henh t h y l an i  s y l ce.rb-5nyl B dyopen ;|;
S u c c i n a t e i n  V e r t o v s  S o l v e n t s 11 0 *1  X  ,  f c . r  , c ,  1 . 0 ) .
S o l v e n t . t . T
d 1____
i
« O W w oo Ml  <14.358
Benaene <-;• f ' . OCj  v ,> 1 5 9 . 0° + 5 0 .1 ° 0+ 3 3 .2 + 6 2 .4 °
0
+ 8 7 .3 +1 1 2 . 1°
C h l o r o f o r m 20 + 2 9 . 0  + 3 3 .2 +3B.5 + 4 0 .8 + 30 .  0 + 7 0 . 3
Efchrnol 20 + 2 § • 0 +30.1 + 3 1 .3 +3716 + 48 .0 + 6 0 .2
1 9 .
T. A P ,T; v .  TXT.
Spec 1 f  1 c r.'o111frovvy _Pgnn3 Q-f (-+) pC-fl «,phfc hy1an 1 ny lc^ rb i.n c  1 In  ^ 3 t* ic 's
Solvent s .  (1 ,  2 ) .
Qolyon t . c • t .
Carbon
;>1 s u l p h i d e  X .6C
E t h a n o l  1 • 9 1
E t h e r  1 . 9 0
l°G M
O C O
18 + 4 8 . 3  + 6 0 . 9
1 7 . 6  - 2 4 . 8  - 3 1 . 6
1 7 . 5  - 4 9 . 9  - 6 4 . 3
o o
+ 6 4 . 5  + 7 4 . 8
- 3 3 . 1  - 5 7 . 1
- 6 6 .6  - 7 8 . 5
BJ  H1— ' 44.80o L -ii{J3S8 .
o c
+  "■•8 • + 3 4 9 . 6
- 8 0 . 2  - 7 0 . 4
- 1 1 3 .9  -1 6 2 .4
20
T A B  h  E IV.
H a g e r : ! s a t i  on o f  {- )o C ^ g£ ,> h th¥ lan i  s y l c a r ' j i  n y l  Hy^.ncgen «*• t e  i n
Vr r l o n s S o l v e n t  a a t  Room T q p p r r f t t  r*e.
S & X v c i i l .
Solvent. (1.2)
;S (g/lCCc.c.)
1
CBC!
3
2.00
CH NO 3 2
^.90
c2
2.
K OH 5 
80
CH OH 3
8.50
CH
2,
COOHo
0
C H6 6 
1. 50
j TIME.
( n \ i t v $ . )
01
I 40j
5^8^ 3
-24.4
22.4
TIME tOss^ a 
D (yninii 00 -20.9 
45 16.5
time'CW)
0
24
0
-18.4 
11. 8
™ ^  5^ 3 
O v v s . )  0
o -Si;!
-19.0 
i 1* .3L
TIME (Vrvms.)
0
90
W-SSfS©
-9.3
6.3
T imeCU.) S5p{
0 -32.2
24 26.7
1
! 70 fa .6 70 14.7 48 8.3 48 8.6 240 4.0 48 82.5
I 100 17.9 95 13.0 72 4.0 72 6.2 360 3.0 78 80.0
125! 16.8 125 9.3 96 2.8 96 3.3 540 1.4 120 ■-34.5
815 12.2 225 5.3 120 1.2 120 1.4 144 0 0 163 31.3
400 6*8 ‘ 350 0.9 144 0 144 0.5 0 40 5.8
1120 0 1220 0 138 0 412 1.0
d l - p - l i e t h y l - ^ - methoxybonrhydrol.  A Grlgncrd r e a g e n t  was pr^r.onei  
by a i d i n g  a s o l u t i o n  o f  p-brom.o t o l u e n e  ( 1 7 1 g . )  i n  e t h e r  (dO O c.e . )  ]
to  Magnesium ( 2 4 g ,  ) c o v e r e d  w i t h  a l a y e r  c f  e t h e r  ( I Q G c . c . ) • The
r e a c t i o n  s t a r t e d  r e a d i l y  o n  a in g  a few c r y s t a l s  o f  I o d i n e .  The 
h a l i d e  was 'added o v e r  a p e r io d  o f  a t o u t  4 h o u r s ,  end then t h e  1
r e a c t i o n  f l a s k  was g e n t l y  h e a t e d  f o r  a f u r t h e r  h a l f - h o u r  t o  c o m p le te  
th e  r e a c t i o n .  To t h i s  reagen t , '  c o o l e d  i n  a f r e e z i n g  ml x t u r e , was 
a d d e d -d u r in g  4 h o u r s ,  a s o l u t i o n  o f  *nbaldehy&© ( 1 2 2 .0 . - 0 . 9  m o l . )  i n  
e t h e r  { 2 0 0 c . e . ) .  Th© r e s u l t i n g  complex was h y d r o ly s e d  w ith  i c e  and 
ammonium c h l o r i d e ,  mid—tfaew s e p a r a t e d . e t h e r  !&.-y e r  a^ s-hydroTfrsad a r i th j 
i c e  >-n 0 mngroatuis -o h l . - r i d o , and the  s e p a r a t e d  e t h e r  l a y e r  was washed,  I;
d r i e d  w i t h  anhydrous p o ta s s iu m  c a r b o n a t e ,  c o n c e n t r a t e d  to  smai1 f
b u l k ,  and xnixdd w i t h  li fe&t p e tr o le u m . The p -m eth y l  p h -n e th c x y b e n z~  f-
h y d r o l  ( 1 7 0 g . r 8 3 $  y i e l d )  jn&Baleum*x * ^ x f h s x p ^ e t h y l x p I - « •  th o x y  I
°  Is e p a r a t e d  i n  b u lk y  m a sses  o f  n e e d l e s ,  m .p .  61*62 . I t  can  be |
re  c r y s t a l !  i s  e d ,  i f  n e c e s s a r y ,  from e t h e r - l i g h t  p e tr o le u m .  (Found :j
C, 7 f t .8 ,  H ,7 .0 s  C H 0 r e q u i r e s  C, 7 3 . 9; H, 7 .0 2 )  1# * 15 16 2 9 f
d l - p ~ .2eth y l  p * -  roethoxybr--.nahyflry l  Hydrogen phthal a t e .  F i n e l y  
powdered p h t h a l i c  a n h yd r id e  ( 1 5 g . )  was a i l e d  to  a s o l u t i o n  o f  o -  ;
m e th y l  pS p*-m eth oxyb cn zh yd ro l  ( 2 3 g * ) i n  benzene ( 2 0 c . e . )  and 
p y r i d i n e  { 1 0 c . c . ) ,  and brought  i n t o  s o l u t i o n  by s t i r r i n g  rnd g e n t l y  
warming.  A f t e r  s t a n d i n g  a t  room tem p eratu re  f o r  t h r e e  d a y s ,  th e  i|
i ;
so Xu t i  bn was mixed w i t h  an e q u a l  volume o f  a c e t o n e  rnd w e s h e i  w i t h  |
d i l u t e  h y d r o c h l o r i c  a c i d  u n t i l  f r e e  from p y r i d i n e ,  whereupon t h e
i
i
e s t e r  r e p l d l y  c r y s t a l l i s e d  from t h e  benzene  s o l u t i o n .  I t  was J
removed by f i l t r a t i o n ,  d r i e d ,  and r e c r y s i o l l i s e d  from b e n z e n e - l i r h t  ;
o
p e tr o le u m . C l u s t e r s  o f  n e e d l e s ,  m .p , 1 2 7 -1 0 8  * Y i e l d ,  S ' l-S S g .-  
9 0 -9 5 $  o f  th e  t h e o r e t i c a l .  Found by r^pld  t i t r a t i o n  -with 0 .1N  
Ms.OH, M -377.5; ^g3H2 o ° 5  reclu l r e s  3 7 6 .
When m o le c u la r  p r o p o r t i o n s  o f  n - m e t h y l  p *-m e th c x y b e n z h y d r o l ,  j
p h t h a l i c  a n h y d r i d e ,  and p y r i d i n e  were  h e a t e d  t o g e t h e r  on th e  steam  
b a th ,  and  th e  homogeneous r e a c t i n g  p rod u ct decomposed w ith  d i l u t e  I
h y d r o c h l o r i c  a c i d ,  a n d  w orked  u p  i n  th e  u s u a l  w*y, i t  was f o u n d  t h a t  ! 
e x t e n s i v e  d e c o m p o s it io n  had o c c u r r e d ,  and o n l y  ©. 30,1 y i e l d  o f  th e
( 2 0 c . c « ) ,  and brcm n t o  s o l u t i o n  by  v e r y  g e n t l e  w a r n i n g .  After*
s t a n d i n g  a t  room t e m p e r a t u r e  f o r  t h r e e  d a y s , t h e  s c T u t I o n  was n i x e d
w i t h  an e q u a l  Volume o f  a c e t o n e  and we s h e d  w i t h  d i l u t e  h y d r o c h l o r i c
a c i d  u n t i l  f r e e  f ro m  p y r i d i n e .  c-n c c o l 1.no,  In  an h e  b a t h ,  t h e
r e s u l t i n g  b e n z e n e  3 d u t 5 . o n ,  t h e  h y d r o g e n  s u c c i n a t e  r a p i d l y  ae  a r a t e d
i n  a  mass  o f  s oherlCf.il  c l u s t e r s  o f  n e e d l e s .  I h l s  was f i l t e r e d  o f f
a n d  a f t e r  d r y i n g  was r e c r y s t a l l l s e d  f rom  e t h e r - l i g h t  p e t r o l  eug?*
o
.N eed le s ,  m .p .  5 9 -6 0  ,  y i e l d  3 Q g . -  90$ o f  t h e o r y *  (H ao ld  t i t r a t i o n  
w i t h  0 .1 H  HaCH g i v e s  M, 3 0 6 1 ^19% 0 Og r e q u i r e s  M, 3GH),
A t te m p t e d  He s o l u t i o n  o f  d l - p -  M ethy l  p * - me th o x y b r  nghydr y l  )!yw r r .ge n
S u c c i n a t e .  To a  s o l u t i o n  o f  t h e  d ] . - a s  t e r  ( 1 5 g . ) i n  a c e t o n e  ( 3 0 c . c . )  
was a d d e d  c l n c h o n i d l n e  ( 1 5 g . ) and  a c l e a r  s o l u t i o n  o b t a i n e d  by  g e n t l e
w a rm in g .  A f t e r  k e e p i n g  i n  t h e  I c e - b o x  o v e r n i g h t ,  t h e  fiTvo c r y s t r . l i  1, 
m a t e r i a l  ( 1 9 g . )  was f i l t e r e d  o f f  *nd r e c r y s t ^ l l  i s e d  f o u r  t i m e s  f rom
h y d r o g e n  p h t h a l a t e  was  o b t a i n e d .
d l -  p-  ye t h y l  p * - me fche x y b e n z h y d r y l  H ydrogen  Sue c 1 na t a . F i n e l y  j
d i v i d e d  s u c c i n i c  a n h y d r i d e  ( 10g . )  was added  t o  a  s o l u t i o n  c f  ;>- j
m e t h y l  p f - m a t h o x y b e n z h y d r o l  ( 2 3 g . ) i n  b e n z e n e  ( 1 2 c . c . )  and  p y r i d i n e  I;
ne
c
a c e t o n e .  F i n e  i r r e g u l a r  c r y  a t e l  s  ( 1 5 g . , m .p .  1 4 0 -1 4 1  ) .  T h i s  s a l t ,  
n i x e d  w i t h  t w i c e  i t s  wel£*ht o f  a c e t o n e ,  was ciecompoaed w i t h  c o l d  
d i l u t e  h y d r o c h l o r i c  a c i d ,  and t h e  p r e c i p i t a t e d  o i l ,  on c c o l i n c : ,  s e t  
t o  a  h a r d  m s s ,  which was  f o u n d  t o  b e  o p t i c a l l y  i n a c t i v e  I n  j
c h l o r o f o r m ,  c a r b o n  d l  s u l p h i d e ,  a n d  e t h e r  ( 1 , ? }  c ,  1 . 0 ) • The 
h y d r o g e n  s u c c i n a t e ,  o b t a i n e d  h f  d e c  or:. po s i  t  i  on  o f  t h e  c Inchon* d i n e  s a l  1 
i n  th© more s o l u b l e  a c e t o n e  f r a c t i o n s ,  was a l s o  f o u n d  t o  be o p t i c c l '  y , 
i n a c t i v e .
The e s t e r  f a l l®  d  t o  gi ve  c r y s t a l  l i n e  s a l t s  •; 1 t h  q u i n i d i n e  and  
b r u c  in® •
P a r t i a l  Re s o l u t i o n  o f  d l - p - M ethy l  p *- M ethoxybr-nghydrv l  H y ^ rcp ^ n
P h t h a l a t e .  To a  s o l u t i o n  o f  t h e  d l - e s t e r  ( 1 9 g . )  i n  a c e t o n e  (40c .®.
was a d d e d  q u l n l d i n e  ( l B g * ) ,  and  p c l e a r  s o l u t i o n  o b t a i n e d  b y  g e n t l e
wa rra ■ no • The c r  y s  fcal? in® xna t e r i o l  ( 2 1 g . )  vrhi c h- s © ? a r c  t o d  o ver  n i  ght
was rem oved  b y  f i l t r a t i o n ,  and t h r i c e  r e c r y s t a l l l e d d  f v o z m  t h e
minimum amount  o f  a c e t o n e .  Deeompos l t i c n  o f  a p o r t i o n  c f  tk<L
q u . ln id i .n e  s a l t ,  a t  t h i s  s t a r e ,  y i e l d e d  a. h y d r o g e n  p h t h a l a t e  c f  lew
o
r o t a t o r y  p o v ^ r ,  ~9 *2 (1 ,^ 5  c , 1 . 5 )  i n  a c e t o n e .  F u r t h e r
r e c r y s t * ! I t  s c i o n s  o f  th® q u i n t d i n e  s a l t ,  im p crv * d  t h e  r o t a t o r y
o
power o n l y  S l i g h t l y  •, [^35^ 3 - 1 1 . 7  ( 1 , 2 ;  e ,  1 . 5 )  i n  a c e t o n e ,
Kacem" s a t i o n  o f  t h i s  p a r t i a l l y  a c t i v e  h y d r o g e n  p h t h r l  ofce n t  room 
t e m p e r a t u r e  i n  v a r i o u s  s o l v e n t s  a r -  r*~corded b e low *4
2 4 .
S o l v e n t . K t h y l  a l c o h o l • A c e t o n e . I H t ro m e tb a n 0 Chi e r r fo rm .
(1 , f*; c , 1 • %_-l ( l , 2 ; c , 1 . 2 F) C*,2 ? c , n
Tins. ( h r s . )
0 . - 9 . 7
Time
0
( h r  3 )
Ed 5^3 ^
- 1 1 . 7
Tbx: (t s)
£2c^ 5^30
0 - 3 . 6
Time h  £ 
0
£43^3 
-11 J ;
17 4 . 0 23  ■ 7 0c « fj 3 ± 0 .0 8 ± 0 .0
23  2 . 3 47 3 . 3
41 1 . 0 71 aw .  O
46 1 0 . 0 14 0 ± 0 .0
c t e m p t s  to  r e s o l v e  the h y d r o g e n p h t h a l a t e  by th e  f r a c t i o n a l
c r y s t a l l i s a t i o n  o f  t h e  q u i n l d i n e  s a l t  showed t h a t  t h e  s e p a r a t i o n  
was i r r e g u l a r  and  on t h e  whole  u n s a t i s f a c t o r y .
A c t i o n  o f  d i l u t e  Aqueous Sodium Hydr o x i d e  on_ ( a)  d l  -  p - M ethyl  p f -  
Methoxy b e n z h y f l r y l  Hydrogen  r h t h r l a t e .  A s o lu t i o n  o f  t h e  e s t e r  
( 7 . 8 g )  i n  c o l d  d i l u t e  sodium h y d r o x i d e  ( 7 0 c . c .  o f  0 .3N) r - p i d l y  
t u r n e d  t  r b l d  (1 0  m i n s * ) and a f t r , r /sccme 50 mins*  t h e  s e p a r a t i o n  c f  
t h e  d i - p h t h a l a t e  a p p e a r e d  t o  he  c o m p l e t e .  I t  was f l i t '  r e d  c r’f  ,
sw ash ed  t h o r o u g h l y  w i t h  w a t e r ,  and  d r l  e d .  A f t e r  two r e c r y  s i s . '  ’’ 5 33t i  ci
f ro m  e t h e r - l i g h t  p e t r o l e u m ,  i t  was o b t a i n e d  i n  c l u s t e r s  c f  n e e d l e s
o
( 5 . 1 g )  m .p .  1 1 6 -1 1 7  (F o u n d ,  C 8 1 . 8 ;  H. 6 . 9 )  C ^ H ^ O  r e q u i r e st./t ■ O^J: ^
C 8 2 . 1 ;  H , S . l £ ) .
From t h e  a q u e o u s  f i l t r a t e ,  a f t e r  a c i d i f i c a t i o n  e n d  c oncos t  r a t i o n  
p h th ,® l ie  a c i d  w&s r e c  ov- r e d  ( 1 . 2 g . ,  c e l  c .  1 . 5 g . ) .
Cb) d l -o - M '1- t h y l  ;.>* M e th o x y h e n z h y d ry l  Hydr0 re n  Suc c 1 n a t  e . The e n t e r  
(5  * 1 g . )  w rs  t r i t u r a t e d  v / i t h  c o l d  d i l u t e  sodium h y d r o x i d e  ( S F c . c .  o f  j
0 .  «5f0 , , p. t r f M d i t y  c m c e M ' p* s l n o r t  i iVr:e-H rte'1 y, As trie e n t e r
d i e v o l v e d , a ,’"r s n f  f-frip bep'-vr  ^imu'5t r r .co m ely  t o
c o o c r a t e .  ■■faen th e  « o n c r r t1  on or'* c ' v o l e t - r , t h e  o r y c i e l l i n o  
o n t e rii p1 f l  1 t e r e d  o f f , v i t h  r ^ t e r .  end. d r i e d  in  iroovo
7  7  MPuiT ir r—I ,^r«, T»p .-.  »ir?i«i
( ? .  5 r . ) i?e orvc . t r '1*»4 ^  from e t h e r - 1 1. <~lit o e t r o n earn y i e l d e d /
, o h
n e e d i e r .  ( 0 . I f ? . ) , m. n.  61 el. one o r  m i re d  v t t h  an a u t h e n t i c
soecimeri o f  o -m ethy l  o ’ -ne th o xy b en ^hy d  ro l  #
I n t e r 0c t i on. of* u  •.—o - 1 o^uene ?n.i o i w t e cr h o lA r -  ne t h opyben r -»« . . . . .  jr -  ■ — ~
h y ^ ry l  Hydrogen T3h . th e lp.te* T'lie e^fcer ( 3. 8 r . ) *•!?v*o1voh in
c o ld  d i l u t e  «oitum h y d r o x id e  ( 34c. o* o f  0. 3*0 end r a i l  <11 y f i l t e r e d  I ji 
i n t o  o o f  * odium o- toli ien .a  s n l o h i n e t e  ( f . hm*} i n  r o t o r  Ij
-  h
( 50c* c #) The r o l u t i  on aeon nent, t u r b i d ,  end b e g a n  t o  d e c o d t  !;:
a f i n e  c r y s t a l  1I n e  m a t e r i a l *  A f t e r  30 ml no. t h e  ° e o e r ° t l . o n  ! :■
pooe^r-dd t o  he  c ° ‘r' :o l e t e , end i t  r o e  t h e n  . f i l  t e r e d  o f f  n v l  d r i e d ,  r
f 3. *?*?• • c f o .  I .  ) f e c r y n i r l  1 i  o p t i o n  from a l c o h o l  y i e l d e d  j/
a  ^ . :H
nT»i o.cie, m. o h „ ° 4  { Found ,  S 8. 8 : 0 H 0*3  r e  o u t r e s  B 8 . 8r ) .  ! ■
82 22 °  i
The m l  o h  one e^n  h e  r e c o v e r e d  ur, chan  r e d  from h o t  c o n c e n t r a t e d  /
h y d r o c h l o r i c  m i d  and f rom  g l a c i a l  n o e t i c  a c i d .  j
d l - P t - o - T- e t h y l . n f  mothoxybenvhy n r ; /1 ’ o t h e r .  p-Methyl-p* -  •■■■eth- j
oxybenshydro !  ( 4 g . ) r o c  h e a t e d  p i t h  a p i e c e  o f  p o ro u s  c o t  i n  an . 
o i l  h a t h  a t  v/hen s v i g o r o u s  r a  n e t  io n  s e t  i n ,  end hub hi e s  [
o f  vnol « i ? r e  more evolved* A f t e r  1.0 m 'no.  t h e  r e a c t i o n  sub " I d e a ,  j 
and o c o o t i e a !  \ v  cecce'- a f t e r  her. t i n e  f o r  v f u r t h e r  10 min®.
The t l n r  o i l  ?;oc d i s s o l v e d .  i n  t h e  v:dnim-.m amount o f  e t c e r ,  I
prvri m e th y l  c l c o h o l  v n c  nddcd.  On c tandinc*  o v c m i r i i t  l .n r °c  p e l  1 
fo rmed «i c m t - o f  v nt l n  r o d e  r a t e d  ( 3c*. • :r„ n. 1 0 1 -1 0 3 ° )  •
26 .
R e c t y s t 9l l i s n t 5. c n  f ro m  e t h e r - m e t h y l  a l c o h o l  r a i s e d  t h e  m .p .  t o  103 -  
o
104 (F o u n d ,  C, 8 2 . 4 ;  H , 6 . 8 ; C^nH 0 r e q u i r e s  C, 8 2 . 1 ;  H, 6 . 9 # ) .uu «j0
d l -  p -  me th fc l -  p * -me th o x y b  e n zh y d r y  1 Chi o r l  d e . p - M e t h y l - p ’ - m e th o x y  
b e n z h y d r g l  ( 4 g . ) .  on  t r i t u r a t i o n  w i t h  c o n c e n t r e  t e d  h y d r o c h l o r i c  
a c i d  ( 2 5 c . c . ) c h a n g e d  i n t o  a p a s t y  s o l i d ,  ?rhich was d r i e d  e v e r  l i m e .  
Afte^r e x t r a c t i o n  w i t h  l i g h t  - p e t r o l e u m  th e  c h l o r i d e  was d e p o s i t e d  i s  
a c o l o u r l e s s  o i l  on c o o l i n g .
When 2 . 5 g .  o f  t h e  c h l o r i d e  was d i s s o l v e d  i n  a l c o h o l  and h e a t e d  
w i t h  a n  e x c e s s  o f  N.ftaOH, i t  n e u t r a l i s e d .  10c .  c .  o f  t h e  a l k a l i ,  whence 
e q u i v .  w t .  s  250 ( C a l c .  8 4 6 . 3 ) .
I n t e r a c t i o n  o f  Sodium p - t o l u e n e s> ? l p h i  n a t  e and d 1 -  p -  M e th y l -  p 1 -  
M ethoxyhr n z h y d r y 1 C h l o r i d e . A . s o l u t i o n  o f  t h e  c h l o r i d e  ( 2 . 5 g . )  i n  
a c e t o n e  ( 2 0 c . e . )  was d d i e d  t o  a s o l u t i o n  o f  so d iu m  p - t o l u e n e  sulphflnate 
( 2 . 2 g )  i n  warm w a t e r  ( l O c . c . )  and t o  t h e  w h o le  was added  s u f f i c i e n t  
a c e t o n e  t o  r e n d e r  t h e  w h o l e  homogea e cu s  • Sodium c h l o r i d e  was 
r a p i d l y  d e p o s i t e d ,  and  a f t e r  4 h o u r s  was f i l t e r e d  o f f .  A d d i t i o n  o f  
w a t e r  to  t h e  c l e a r  f i l t r a t e  r e s u l t e d  i n  t h e  s e p a r a t i o n  o f  p r i s m s  
( 3 . 3 g . ) w h ich  a f j j s r  r e c r y s t a l l i a c t i o n  f ro m  e t h y l - a l c o h o l  had m .p .  
9 3 - 9 4 ° ,  a l o n e  o r  m ixed  w i t h  an  a u t h e n t i c  sp e c im e n  o f  p - t o l y l - p -  
me th  y 1- p 1-me th o x y b e  nzhyrl r y 1 s u l p h o n e •
p - Bromocu.mene. Bromine  ( I 0 7 g .  ) was v ^ r y  s lo w l y  ad d ed  t o  a w e l l  
c o o l e d  s o l u t i o n  o f  i o d i n e  ( l O g . )  i n  cumene ( 8 0 g . )  , c o p i o u s  
fumes o f  h y d r o g e n  - b ro  mid e b e i n g  e v o l v e d .  A f t e r  t h e  r e a c t i o n  
was c o m p l e t e ,  t h e  l i q u i d  was washed w i t h  d i l u t e  a k a l i  urn t i l  
c o l o u r l e s s ,  and th e n  d i s t i l l e d  i n  a  c u r r e n t  o f - s t e a m .  I t  was
2 7 . 1
d r i e d  v / i th  c a l c i u m  c h l o r i d e ,  end f i n a l l y  d i s t i l l  ed u n d e r  d i m i n i s h e d  :
o
p r e s s u r e .  C o l o u r l e s s  l i q u i d ,  b . p .  1 1 6 -1 1 7  / 2 Qm.r .  O l G g . - B S #  y i e l d ) .
The m ethod  i s  d e s c r i b e d  by  O s c a r  J e c o b s e n  ( B e r . ,  1 2 ,  4 3 0 . )  j
X so p ro ay I  ,o*-reetih oxybe n % hydro  1 .  A O r t y n a r d  v f  a ran  t  we s u rem -red  !
by t h e  s lo w  a d d i t i o n  o f  * s c l u t u o n  o f  o-b^omoeum*ne (1 OOg.) i n  e t h e r  
( 2 5 0 c . o . )  t o  magnesium ( 1 2 g . )  c o v e r e d  w i t h  a l a y e r  o f  e t h e r .  A few 
c r y s t a l s  o f  i o d i n e  end g e n t l e  warming w ere  r e q u i r e d  to  s t a r t  t h e  1
r e a c t !  o n .  The add i t  i o n  o f  t h e  h a l i d e  t o o k  a b o u t  4 h o u r s .  To t h e  i
r e a g e n t ,  c o o l e d  i n  a  f r e e  z i n g  m i x t u r e ,  w« s a d d e d  w i t h  s t i r r i n g  d u r i n g  \
;i
4 h o u r s ,  a s o l u t i o n  o f  an i  s a l  d eh y d e  ( 6 1 g . « 0 . 4 5  mol s . )  i n  e t h e r  !;!
( 1 5 0 c . c . )  The r e s u l t i n g  com plex  was decomposed  w i t h  i c e ,  w s s h  1 ,  if:
d r i e d  w i th  a n h y d r o u s  p o t a s s i u m  c « r b o n * t e , c o n c e n t r a t e d  t o  s - a l l  b I k  fj
i
and m ix e d  wi th l i  gh t  pe t o l  sum. The p -  i  so p r o p y  1* p 1 - r  eth  o x y b e n z h y i r  c l f ;
O, '
( 6 5 g . s  55p y i e l d )  s e p a r a t e d  i n  m a s s e s  o f  n e e d l e s ,  m .p .  6 5 -6 4  •. I t  ;;!
c a n  i f  n e c e s s a r y ,  be r e c r y s t a l l i s e d  f rom  e t h e r - l i g h t  p e t r o l e u m .  J.:
o - 1 so p p q py 1 -  d 1 - me t h o x y b m z h y ^ r y l  Hydrogen Thth*- l a t e . F i n e 1 y  I1
d i v i d e d  p h t h a l i c  a n h y l r l . d e  ( 1 5 g . )  was t o  a s o l u t i o n  o f  u - i  so i. rco 'j
!
y l -  p » • jro  t h o x y b e n z h y d r  o l  ( 2 6 g . ) i n  ben sen  * ( 2 C c . c . )  end p y r i d i n e  
( I C c . c .  ) end ftp o u g h t  i n t o  s o l u t i o n  b y  g e n t l e  warming .  After  j
s t a n d i n g  a t  room tenge r a t  r e  f o r  2 - 5  d a y s ,  the  s o l u t i o n  was mixed 
w i t h  a n  e q u a l  vo lum e o f  a c e t o n e ,  and t h o r o u g h l y  washed wi t h  d i l u t e  j,
a c i d  u n t i l  f r  e f ro m  p y r i d i n e .  The r e s u l t i n g  s o l u t i o n  c f  t h e
h y d r o g e n  p h t h a l  a t e  i n  b e n s  on e  was s - r r o u n d e d  by  e f r e e z i n g  m i x t u r e  
t h e r e u p o n  a mass o f  n e e d l e s  so ,a  r a t e d .  T he y  were removed b y
f i l t r a t i o n  end d r i e d  ( 3 8 g . a 92$  y i e l d )  K e c r y s t e l l f e a t i . c n  f rcm  b e n z e n e • 
l i g h t  p e t r o l e u m  y i e l d e d  n e e - d i e s ,  m .p .  1 1 0 - 1 1 1 ° .  (Found b y  r a p i d
2 8 .
t i t r a t i o n  w i th  G.1N Ha OH, M*393; 0 K r e q u i r e s  M, 4 0 4 ) .
A c t i o n  o f  Dil u t e Aeneous Sodium Hydrox i d e  o n  p - 1 so u ro py 1 -  p * -  
m etho  xyb e nzhyd ry  1 Hydro g e n  Pht  hula t o .  The e s t e r  ( 8 .1 p . )  a 
d i s s o l v e d  I n /c -o ld  d i l u t e  sod ium  h y d r o x i d e  ( 68c . c *  c f  0 .5B )  •
A t u r b i d i t y  a p p e a r e d  w i t h i n  15 m n u t e a .  anti t h e  n e u t r a l  e s t e r  beg an  ! 
t o  s e p a r a t e  i n  a f i n e l y  d i v i d e d  s t a t e .  A f t e r  3 he r s  t h e  s a pas railcr,; 
a p p e a r e d  t o  b e  c o m p l e t e .  I t  was f i l t e r e d  o f f  and d r i e d  ( 5 . 8 g * , ;j 
c a l c .  6 . 2 g . ) The m a t e r i a l  so  o b t a i n e d  c o u l d  n o t  b e  i n d u c e d  t o  j 
c r y s t a l l i s e .  I t  was  r e a d i l y  s o l n b l b  i n  warm bfnzen* , from wit  ch 
Gn a d d i t i o n  o f  l i g h t  p e t r o l e u m ,  I t  s e p a r a t e d  a s  an o i l .  " h m  
3 g .  o f  t h e  m a t e r i a l  were h y d r o l y s e d  w.t t h  a l c o h o ‘ i c  p o t a s h ,  1 . 9 g .  
o f  p - 1 so pro  p y l -  p f -me th o x y b e n  z h y d r o l  wer e ob t» in© d ( c al c . 2 , 2 p; . )
I n  t  e r.° c t i  on  o f  p - I.qop v \py l  p f -  mo t h  oxy be n z h y d r # 1 Hy dro g en  r' h t  he 1 t  e 
The e s t e r  {4 g • )  was d i s s o l v e d  I n  c o l d  d i l u t e  sod ium  h y d r o x i d e  
( 3 4 c . e .  o f  G.3N) end  r a p i d l y  f i l t e r e d  I n t o  a s o l u t i o n  o f  sod ium  
p - t o l u e n e s u l p h i n a t e  ( 2 . 2 g . ) i n  w a t e r  ( 5 0 c . c . )  A f t e r  2 h o u r s  t h e  
s e p a r a t i o n  c f  t h e  a u lp h o n e  a p p e e r e d  t o  be o o m p ie ie *  I t  was 
f i l t e  r  ed o f  f  a  nd d r i  ed .  ( 3 . 5  g .  , c a l c .  3 .  9 g . )  T h re  e v  ee ry  s t r - l l i s a  t  !<n
A
f ro m  e t h y l  a l c o h o l  y i e l d e d  p r i s m s ,  m .p .  123-124  (Fou d ,  S 8 . 0 ,
CU .Hr_ 0 _ S  r e q u i r e s  3 8 . I n )6 4 60  o
T h r s u lp h c n ®  can  be r e c o v e r e d  u n c h a n g e d  f ro m  h o t  g ? a c i o l  
a c e t i c  a c i d .
D i - o - i s o ' o r o n v l - o 1 -me tXcxy'> • m z hydry  1 F t h e r . p - I s o  p r c u y l - p 1-m e thcxy .
b e n z h y d r o l  ( i g . )  was h e a t e d  w i t h  * ■ •p iece  o f  p o r o u s  p o t  inxxxfch&xy#*
a n  o i l - b a t h .  At 1 3 5 - 1 4 o ° a  fa? r l y  
v i g o r o u s  r e a c t !  cn  s e t  I n  and  b u b b l e s  o f  mo 1st-  r e  were  e v o l v e d .
\r*
A f t e r  t h e  e v o l u t i o n  h a d  c e a s e d  (25  m i n u t e s )  th e  r e s u l t i n g  o i l  was 
c o o l e d ,  d i s s o l v e d  i n  e t h e r ,  f i l t e r e d ,  a n d  m ixed  w i t h  m e t h y l a ! e o h o l •
On staiuflfiftg t h e  d i - e t h e r  s e p a r a t e d  i n  p r i s m  ( 3 . 2 g . )  T h re e  
r e c t y s t a l l i s a t i o n s  f rom  e t h e r - m e t h y l a l c o h o  1 g a v e  t h e  p u r e  m a t e r i a l  
Hi.p. 1 0 1 - 1 0 2 °  (Bou d ,  C, 8 2 . 9 ,  H, 7 . 7 ,  634^ 39^  r e q u i r e s  C, 8 2 . 6 ,
H, 7 . 7 $ )  .
MX 0- M e t - io x y b e n z a ld e h y d e . T h i s  c o rs:?y-and 1,3 c o n v e n i e n t l y  p r e p a r e d  
by  th e  m e t h y l s t i o n  o f  s a l i c y l a l d e h y d © w i th  d i m e t h y l s u l p h a t e .
( B e r .  1 9 0 4 ,  5 7 . g , 2347)  S a l l c y l a l d e h y d e  ( 2 * g #) i s  t r e a t e d  w i t h  
d i m e t h y l  s u l p h a t e  ( 5 0 g . ) and b o i l i n g  d i l u t e  sodium h y d r o x i d e  
(S O O c.c .  o f  8 / 0 ,  t h e  r e a c t i o n  m i x t u r e  b«i ng.- s h a k e n .  O-Mefchrxy- 
b e n z a l d e h y d e ,  which s e p a r a t e s  a s  a n  o i l  6n  c o d i n g  t h e  m i x t u r e ,  I s  
t a k e n  up I n  e t h e r ,  c a r e f u l l y  washed, w i t h  d i l u t e  sod ium  h y d r o x i d e ,  
and  d r i e d  w i t h  c a l c i u m  c h l o r i d e .  The s o l v e n t  i s  t h e n  removed by  
d i s t i l l a t i o n .  The r e s i d u e  I s  f i n a l l y  d r i e d  i n  v a c u o , wh©** upon  
i t  c r y s t a l l i s e s  i n  p r i s m s ,  m .p .  3 8 ° .  ( 1 7 g . - 6 5 *  y i e l d ) .
aC -  Mr- p h t h y l -  o - rie th  oxyf theny l  C a r b i n o l . A O r i g n a r d  r e a g e n t  was
p r e p a r e d  b y  a d d i n g ,  d u r in g  2^  h o u r s  -  3 h o u r s ,  cC - b r o m o n e p h t h a l e n e  
( 2 0 7 g . ) d i s s o l v e d  i n  © th o r  M -o O c .e . ) t o  magnesium ( 2 4 g . ) c o v e r e d  wH.h 
e t h e r  ( 1 0 0 c . c . )  To I n i t i a t e  t h e  r e a c t i o n ,  ©bo5t  I g .  o f  i o d i n e  was 
u s e d ,  a f t e r  which t h e  r e a c t i o n  was m a i n t a i n e d  a t  a f a i r l y  b r i s k  r a t e .  
A f t e r  t h e  a d d i t i o n  o f  t h e  h a l i d e ,  t h e  r e a c t i o n  m i x t u r e  w»s h e a t e d  f o r  
a f u r t h e r  30 m i n u t e s .  The O r i g n a r d  r e a g e n t  s M c b  s e p a r a t e d  a s  a 
hef 'vy  o i l ,  was b r o u g h t  I n t o  s o l u t i o n  b y  t h e  a d d i t i o n  o f  d r y  b e n zen e  
( 5 5 5 c . c . )  ( I f  t h i s  s te p  I s  a v o i d e d ,  t h e  r e g r e n t  c r v s t * 1! 1 s e s  i n  a 
h a r d  m ass  d r  r i n g  t h e  s u b s e q u e n t  c o o l i n g ) .  To t h i s  d o l u t i o n ,
c o o l e d  i n  a  f r e e z i n g  mixtu r e ,  was ad d ed  d  r i n g  i  ho r s  a s o l u t i o n  o f  
O - m e th e x y b e n z a ld e h y d e  ( 1 2 £ g .  -  O . $ m o l s . )  i n  e t h e r  ( 2 0 0 c . c . )  • The j
co m p le x  s e o a r  a t e d  a s  a whi t e  s o l i d ,  end '^ 3  h y d r o l y s e d  b y  t h e  
a i l  i t i o n  o f  <5o l d  s a t i  rafct-d fiMnonium c h l o r i d e  s o l u t i o n  ( a b o u t  3 4 G c . c •)  
The end  o f  t h e  %m h y d r o l y s i s  was i n d i c a t e d  by  t h e  s u d d e n  KkangiKgMC ; 
c l e a r i n g  o f  t h e  s o l n t i c n  i n  t h e  r e a c t i o n  f l a s k .  The s e p a r a t e d  e th e r -^  
b e n z e n e  l a y e r  wes  d r i e d  w i t h  a n h y d r o u s  p o t a s s i u m  c a r b o n a t e ,  
c o n c e n t r a t e d  t o  s m a l l  b u l k  and m ixed w i t h  l i g h t  p e t r o l e t ^ .  I
^ - l l a p h t h y l  o-iae t h ^ ± y p h e n y l  c a r b i  n o l ,  1 3 % . «  88;' y i e l d ,  s e p a r a t e d  i n  j: 
p r i s m s .  I t  was r e  c r y s t a l l i s e d  f r o  m e t h e r - l i g h t  p e t r o l e u m .  P r i s m s ,  | 
m .p .  1 Of- 1 0 3 °  (F o u n d ,  C, 8 2 . 1 ,  H, 5 . 9 ,  C1QH16 0^ r e q u i r e s  0 ,  8 1 . 8 ,  I 
H, 6 . 1 /s ) .
06- Ho oh t h y  1-  o - r r  th  cxy yh e n y l  cafT 1 n y l  Hydro  g en hhha l  a t e 5
F i n e l y  d i v i d e d  p h t h a l i e  a n h y d r i d e  ( I P g . )  was added  t o  a s o l u t i o n  o f
- n a ^ h t  h y l - e - m e  th o x y p h e n y l  o a r b i n o l  ( 2 6 . 5 g . ) i n  b e n z e n e  (3 0 c ,  c . )  and j
p y r i d i n e  ( 10c .  c . ) and b r o u g h t  i n t o  s o l u t i o n  b y  s t i r r i n g  and g e n t l e  jj
w a rm in g .  A f t e r  3 - en d in g  ®t room t e m p e r a t u r e  f o r  3 d a y s ,  the  sc^w/Si on
was d i l u t e d  wl t h  a n  e m in l  volume o f  a c e t o n e  and ?/" ahad. w i t h  d i l u t e  a  j
Hax.tOT a c i d  t i l l  f r e e  f rom  p y r i d i n e .  Frhm t h e  b e n z e n e  s o l u t i o n ,  the
o §
a c i d  e s t e r  r e p  i d l y  se . - a re  t e d  as  n c r y  s t a l l  i n  e s o l i d ,  m .p .  171 . s
o |,
I t  was r e  c r y s t a l l i s e d  f^om b e n zen e  • P r i s m s ,  m .p .  1 7 4 -1 7 5  ( 3 8 g . ,  j;
y i e l d  91$) P o u ’d b y  r a p i d  t i t r a t i o n  wj t h  O . l h ,  NaGH, M, 4 1 3 . 5 ;  |
r e 2u ^ ^ e s  M, 4 1 2 ) .
o£ -  bin. oh t h v l -  o-me t h o x y n h e n y l c  a r  h i  n y l  Hydro c-en S u c c i n a t e .  F i n e l y  
powder  ed  su c c  I n i n  a n h y d r i d e  ( l O g . ) was ad d ed  t o  a  s o l u t i o n  o f  ~ }
n a p h t h y l - o - m e t h o x y b h e n y l  © o r b i n c l  ( 2 6 . 5 g . )  i n  b e n z e n e  ( 2 5 c . c . )  and
!1
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p y r i d i n e  ( 10c* c . ) ,  end  b r o u g h t  i n t o  s o l u t i o n  by s t i r r i n g  r nd
w arm ing .  The s o l u t i o n  was k e p t  a t  room te m p o re t - r * r- f o r  3 d a y s ,  t h e n
d i l u t e d ,  w i t h  en  e q u a l  vo lum e c f  a c e t o n e ,  e n d  washed w i t h  d i l u t e  a c i d
u n t i l  f r e e  from; p y r i d i n e .  The a c i d  e s t e r  r a p i d l y  j txe ry  s t a l l  i s e d  c u t
f ro m  t h e  b enzen e  - s o l u t i o n  i n  n f i n  s l y  d i v i d e d  c c n d i i i  o n ,  and  was
r e c r y s t a l l i s e d  f rom  b e n z e n e - l i g h t  p e t r o l e u m .  C l u s t e r s  o f  p r i a m ,  m.p 
c  o
126 - 1 2 7  ( 3 4 g .}  90;* y i e l d *  Found:  by  r a p i d  t i t r a t i o n  with. 0*1N
FaOH, Si, 356 ;  C E O  r e q u i r e s  M, 3 6 4 . )
’  212 20 5
I n t e r a c t i o n o f  no-dlnm p -  t o l u e n e  s u l p h i n a t e  and oC -  Ka»h  t  h y l  -  o-  
tne t h oxyph^n y l c a r  t j  n y l  Hydro gen  P h t h e l p t e i n  AntKc~-s S o l u t i o n *
The e s t e r  ( 4 . 1 g * ) was d i s s o l v e d  i n  c o l d  sod ium  hydrfcx ide  ( 3 4 c . c .  o f  
0 *3 H) and  r a p i d l y  f i l t o  red  t h r o u g h  g l a s s  wool I n t o  a s o l u t i o n  o f  
s od ium  p - t o l u e n e  s u l p h l n e  t e  (2*2 * g . ) i n  w a t e r  {50c .c  *) A f t e r  4 d a y s  
t h e  s e p a r a t i o n  c f  t h e  s u lp h o n e  a p p e a r e d  t o  b e  c o m p l e t e .  I t  was 
f i l t e r e d  o f f ,  w a s h e d ,  and d r i e d  i n  v a c u o  ( 3 * B g . ,  ca l  c . 4 g . )
H e e l y s  t a l l  1 s a t  i o n  f ro m  e t h y l  a l c o h o l  g a v e  l a r g e  i r r e g u l a r  c r y s t a l s  
a . p .  i 8 " . ° - i n 9 °  ( P o u f e i i s  S, 7 . 7 . ,  Cg 6  Hei ,C3 S r e q u i r e s  S ,  8 . 0 , , ) ,
I n t  e r e c t i o n  o f  Sodium: - p— to l .u e n e  Bn 1 p h i us . te  *- nd 06 — Ws.; ■■h.thyl — o— 
me t h e  xy >he n y l c  a r b l n y l  Hydr o g e n S u c c i n a t e  i n  ..Aqngru 3 Solu t i o n ,
The e s t e r  ( 3 . 6 g . ) was d i s s o l v e d  i n  c o l d  so d i m  h y d r o x i d e  ( 3 ' c . c . ) 
o f  0• 3N) a n d  papi/I 1 y f 5.It^-**ed t h r o u g h  g l a s s  wool in.t-o a s o l u t i o n  c f  
s o d i u m - p - t c l u o n e  s u l n h i n a t e  ( 2 . 2 g . )  i n  w a t e r  ( o O c . c . )  A f t e r  5 days  
t h e  b tQ ky  c r y s t a l l i n e  m at  r i a l  was f i l t e r e d  o f f ,  w ashed  w i t h  c o l d
wpitr^9 & rJed  In  v a c ^ o , and  r e  c r y s t a l  H s  ed fro?)«p t h y l  a l c o h o l  . I v T h e
■, \  ■
s u l - i h a n e  was o b t a i n e d  I n  l a r g e ,  i r r e g u l a r  c r y s t a l s ,  r . .p*
cf/
A c t !  on o f  DA l u t e  Agreen  3 Sodium Hy d r o x i d e  on (p.) oC - Na r h t h y l - o -
m e tb o x y phen y  1 c a r  b I n y  1 Hydregon Pht h s l a t e .  The e s t e r  (1 Og• )  was
d i s s o l v e d  i n  c o l d  so d iu m  hydrfod .de  ( 8 1 c . e .  o f  C.3N) and  f ro m  * he c l  e s r
f i l t e r e d  s o l u t i o n ,  a f t e r  7 d a y s ,  t h e  b u l k y  c r y s t a l l i n e  ms t o  r i a l  wa •-'
f i l t e r e d  o f f ,  w a sh e d  w i t h  w a t e r ,  en d  d r i e d  i n  v a c u o . The r e s u l t i n g
m a t e r i a l  was  e x t r a c t e d  w i t h  e t h r r ,  and th e  i n s o l u b l e  r e s i d r e  ( 3 . 8 ' g . )  I
s u p .  2 1 0 - 2 1 5 °  was t h r i c e  m c r y s t a l  U s e d  f ro m  b e n z e n e - l i g h t  p e t r o l e u m  j
o
f ro m  w h ic h  i t  was o b t a i n e d  i n  n e e d l e s ,  « . p »  2 2 2 -2 2 3  , a l -  ne o r  m ixed  
w i t h  11- oC- n a p h t h y l - o - m e t h o x y p h e n y l  p h t h a l a t e  p r e p a r e d  by  h e a t i n g  oC-  
naphthyX-cg-moti ioxyphenyX c a r b i n o l  and p h t h s l i c  a c i d .  ( Found fey 
C, BO.2 ,  H , 5 . 2 1 ;  Cg^K^^Og r e q u i r e s  0 ,  8 0 . 2 ;  H, 5 . 2 p )
Prom t h e  e t h e r e a l  e x t r a c t ,  oG - n » p h t h y l - o - m e t h o x y :  h e n y l  c e r M n c l  
( 2 g •)  wa s  p b ta in e  d.
(b )  oC - Nap h t h y l - o - m e th n x y p h en y 1 c«r b i n y l  ByI r e g e n  S u e c i n a t e .
The e s t e r  ( 7 . 3 g . )  was d i s s o l v e d  Iti c o l d  sodium h y d r o x i d e  ( 6 7 c . c , o f
0.3d?') The c l e a r  f l i t -  r e d  s o l u t i o n ,  a f t e r  7 d a y s ,  d e p o s i t e d  a
c r y s t a l l i n e  m a t e r i a l ?  vshieh was f i l t e r e d  o f f ,  washed u l t h  w a t e r ,  d r i  ec
o c
and r e c r y  s t a l l  sod. f rom  e t h e r - l i g h t  p e t r o l e u m ,  ( 4 . 5 g . ) ,  m .p .  102 103 1 
a l o n e  o r  mixed w i t h  an a u t h e n t i c  specimen, o f  °C - n s p h t h y l - o - m e t h c x y p h e r  
y l  c a r b i n o l f  ;
.Ac t t  o n c f  C one en t r  a t e d  Byd r c  c h l o r i c  Aci d  on oC-Napht h y l - o -  math oxyoh-vny i  
O a r b l n o l .  The c a r b i n o l  ( 4 g . ) was t r i t u r a t e d  w i t h  c o l d  c o v e e n t r a t e d  | 
h y d r o  c h i  r i c  a c i d  ( 2 5 c . c . )  w hereupon  i t  c h a n g e d  in  t o  a jv - s t e  •••Mch 
r a p i d l y  s o t  to  a /  .mass o f  f i n e  c r y s t a l  s .  These  wer^ f-T1. t .~ red o f f ,
!
w ash ed  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ,  and d r i e d  o v e r  Urn* .  [
c f
From l i r h f c  o e t r o l o u m  t h e  c h l o r i d e  vr»s d e p o s i t e d  in  p r i  sms (4 g . ) r . p * 1 4 S
3 * 6g* c f  t h i s  xuatsri&1 ,  d i s s o l v e d  i n  a l c o h o l ,  n e u tr a l  i s e d  1 2 . 5 c , c .  c f  
tt.NaOH, whence e q u lv .  w t .  s  2 8 0 .8  Cl reqv i r e s  e q u lv ,  " t .
£ 8 2 . 8 ) .
A c t i o n  c f  Cone *’n t r a t e d  IT7f i .r0 ch i c v t c Act d on Di-  - r?ephthy l~p-m e t v ^ x y -
pbe ny l c a r b i n y l  Phth?»lu t e .  The e s t e r  ( - % 3 g , ) w«s h e a te d  s e v e r a l
h o u r s  w i t h  on e x c e s s  o f  c o n c e n t r a t e d  h y d r o c h l o r i c  pc i d .  The r e s i d u e
(2 . 6g .  c a l c .  2 . 8 g . ) a f t e r  dry in  g  o v e r  l im e  and r e c r y s t ^ l l i s M ; l o n  f rom
o
l i g h t  p e t r o l  -urn had ra.p. 142 a lo n e  o r  mixed w ith  an au thm t:1c  sped.mar 
o f  od -naph1hyl-Oymfttboxypho'-nylin*th£l c h l m i d e .
From the  h y d r o c h lo r ic  « e id  s o l u t i o n  t h e r e  was o b t a in e d ,  by  
c o n c e n t r a t io n  an d  e v a p o r a t i o n  to  d r y n e s s ,  p h t h e l i e  a c i d  0 . 6 g . ,
( c a l c .  O . B g . ) .
I n t e r a c t i o n  ^qC- H aph th y 1*o - t fe thoxyph^n ylme t h y l  C h l o r i d e  a d  r-od *mn 
p - t o l u e n e  S u l p h l n e t e  i n Aqueous A c e to n e .  A s o l u t i o n  o f  t h e  
c h l o r i d e  ( 2 . 8 y , ) I n  a c e t o n e  ( 20 c .  c . )  was a d d -d  t o  a . s o l u t i o n  o f  
sod ium  r>~ to lu e n e  s u l p h i n a t e  ( f . 2g . )  I n  warm w a t e r  ( 10c . c . )  en :i t o  t h e  
m i x t u r e  was ad d ed  s u f f i c i e n t  a c e t o n e  t 6 r e n d e r  t h e  w h o le  homogeneous • 
fo d iu m  c h l o r i d e  was r a p i d l y  d e p o s i t e d ,  a n 1 s f t ^ r  2 d a y s ,  was f l 1 t e r ^ i  
o f f .  A d d i t i o n  o f  w a t e r  t o  t h e  c l e a r  f i l t r a t e  r e s f c l t e d  i n  t h e  
s e p a r a t i o n  o f  p r i s m s  ( 3 , 8 g . )  ,  w h i c h  ftn r e c r y s t s  11 i  s r t i o n  f ro m  e t h y l  
a l c o h o l  h a d  m .p .  1 4 1 ° , a l o n e  o r  m ixed  w i t h  m  a u t h e n t i c  s p e c !w e n  o f  
p - t o l y l -  «C-naphthyl«o-methJKyphe n y l m e t h y l  s u l p h o n e .
P i-  -  nr ph t h  y l - o - mo thoxyphe ny 1 m/-~ t  h y l  F t h e r  t The ee:vb in o l  ( 4 g . )
was h e a te d  w i t h  a p i e c e  c f  porous p e t  a t  1 95°  -h en  a c o n s id e r a b le
j
e v o l u t i o n  o f  m o i s t - r e  o c c u r r e d .  A f t e r  4 rd n u tu s  tv-e r e a c t i o n  bepyn !
34 ,
t o  s u b s i d e  w i t h  t h e  s e p a r a t i o n  f rom  t h e  m e l t  o f  av; o f  f l o e
c r y s t a l s .  The h e a t i n g  was c o n t i n u e d  f o r  p  f r r t h u - r  30 m3 m i t e s ,  , a f t e r
w h ic h  t i r e  t h e  r e a c t i o n  h a d  c e a s e d  «nd a r ^ s - d u e  o f  h a r d  c r y s t a l s
r e m a i n e d .  T h i s  was p u l v e :1 s e d ,  e x t r a c t e d  w i t h  e t h e r ,  and th e  r e s i d u e
c
( 3 , 5 g . )  r e c r v s t a l l i s e d  f ro m  hensem- ( p r i s m s ,  m .p .  2 5 0 -2 0 8  ) an d
f i n a l l y  f ro m  m e t h y l e n e  c h l o r i d e  - l i g h t  p e t r o l e u m  ( p r i s m s ,  3 g , , 
o
m . p .  2 6 1 -2 6 2  ) .  (P o u n d ,  C, 8 4 .8 *  H, 5 . 6 ;  C„Jh' 0 r e q u i r e sOO Ovf g
0 , 8 4 . 7 :  H, 5 . 9 $ .
